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LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

The Report of the Superintendent of the Coast and Geodetic Survey
Jor the fiscal year 18p2.

TREASURY DEPARTMENT, December 17, 1802,

Sir: In compliance with the requirements of Section 4690, Revised Statutes, I have the
honor to transmit herewith, for the information of Congress, a report addressed to this
Department by T. C. Mendenhall, Superintendent of the Coast and Geodetic Survey, show-
ing the progress made in that work during the fiscal year ended June 30, 1892, and accom-
'panied by maps illustrating the general advance in the operations of the Survey up to that
date,

Respectfully yours,
Cuarires Fosteg,

Secretary.
Hon. Vice PRESIDENT OF THE UNITED STATES

AND PRESIDENT OF THE SENATE.

December 20, 18g2. Referréd to the Committee on Printing, and the letter of transmittal
ordered to be printed.

Januvary 16, 1893. Ordered, That the usual number of the Report of the Superintendent
of the Coast and Geodetic Survey for the fiscal year ended June 30, 1892, be printed.
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LETTER OF TRANSMISSION.

UniTEp StaTES CoAST AND GEODETIC SURVEY,
Washington, D. C., December 17, 1892.
Sir: In conformity with law, and with the regulations of the Treasury Department, 1
have the honor of submitting herewith for transmission to Congress the Annual Report of
the Coast and Geodetic Survey, showing the progress of the work during the fiscal year
ended June 3o, 1892, and accompanied by maps illustrating the general advance in the
operations of the Survey up to that date. .
Very respectfully yours,
T. C. MENDENHALL,

Superintendent.
Hon. CaarLes FosTER,

Secretary of the Treasury.
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REPORT OF THE SUPERINTENDENT

U.S.COAST AND GEODETIC SURVEY

FOR THE FISCAL YEAR ENDING JUNE 3o, 1892.

IN TWO PARTS.

PART 1.

RECORDS OF PROGRESS IN FIELD AND OFFICE WORK.
ESTIMATES FOR FUTURE PROGRESS.
REPORT OF EXPENDITURES,

PREFATORY NOTE.

The text of this Report for the fiscal year 1892 has been arranged for publication in
two parts, like that for the fiscal year preceding.

Part I, in quarto form, contains the historical portion. It presents abstracts of progress
in field and office work, gives estimates for future progress, and a statement of expenditures
during the fiscal year. Accompanying it are maps of general progress, and sketches more
in detail showing the localities of field operations referred to in the Report.

In Part II, in octavo, are published the Appendices which relate to the methods, discus-
sions, and results of the Survey, with such illustrations as are required.

The octavo form is more convenient and suitable for the scientific and professional
papers, while the quarto form appears to be demanded for the statistical matter and the
progress sketches, Since the latter are of less general interest than the former, in the
future distribution of the Report, Part I only will be sent, as it is believed that this will
include all that is generally desired, and in a much more compact and convenient form than
that of the old quarto.

In special cases, where both parts are desirable, they will be sent.
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U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1892—PART 1. IX

ABSIRACT OF CONTENTS OF REPORT.

Letter from the Secretary of the Treasnry, transmitting Report to Congress, p. iii.
~ Letter of transmission from the Superintendent to the Secretary of the Treasury, p.v.
Prefatory note, p. vil.

INTRODUCTORY STATEMENT relating to the progress of the several branches of the work of the Snrvey during the
fiscal yvear 1892, and referring to suine operations of speeial importance, pp. 1-3. Beoundary line hetween the
States of Penusylvania and Delaware, p. 1. Special surveys for the State of Virginia, p. L. Boundary line
between the States of Ohio and Indiana, p. 2. Boundary line between the United States and Mexico, p. 2.
Special surveys for the city and county of San-Francisco, p. 2. Surveys for the Harbor Line Commission of the
State of Wuashingtou, p. 2. Observations for investigating the variations ol latitude in cooperation with the
work of the International Geodetic Association, p. 2. Special appointsents, pp. 2-3.  Office of Standard Weights
and Measures, p. 8. Geograplical order of the localities of fieldwork, p. d.

Arrangement of Part I of the Report.

General statement of progress in fieldwork in the Eastern Division (States east of the Migsissippi River), pp. 5-6;
in the Middle Division (States and Territories hetween the Mississippl River and the Rocky Mountains), ). 6;
in the Western Division (States and Territories between the Rocky Mountains and the Paciiic), p. 6; in the
Division of Alaska, pp. 6-7. Special operations, p. 7. Topographical Contercnce, p. 7. Office work, p. 7.
Hydrographie discoveries and developments as announeed in Notices to Mariners, pp. -8, Explanation olesti-
mates and estimates in detail, pp. 9-16.

Abstracts of reports from field parties, fiscal year 1892, pp. 17-95.

Lastern Division.—States east of the Mississippi River: Maine, New IIampshire, Vermont, Massachusetts, Rhode
Island, Conueetient, New York, New Jerscy, Pennsylvania, Delawuare, Maryland, Distriet of Columbia, Virginia,
North Carolina, South Carolina, Georgia, Florida, Alabuma, Mississippi, Michigan, Wisconsin, Ohio, Indiana. T1li-
nois, West Virginia, Kentucky, and Tennessee, pp. 17-59. Note relating to the progress sketches which show
localities of ficld work in the Lastern Division,p. 17. Continnation of the topographic survey of the Schoodic
Lakes toward the Northeastern Boundary Monument, p. 17. Topographic and hydrographic survey of the
Sehoodic Lakes from Grand Lake northwardly, pp. 17-18.  Toepograplical survey of Chipuneticook Lake, the
lower lake of the Scheodic Lakes, Maine and New Brunswick, pp. 18-19.  Detailed topographic survey of the
eagtand west shores of the Kenuebee River from Gardiner to Augnsta, including the cities of Augusta and Gardi-
ner and the towns of Hallowell, Chelsea, and Randolph, p. 19.  Hydrographic examinations for the (‘vast Pilot
between Cape Ann and Point Judith, pp. 18-20. Topographical resurvey of Boston Bay and Harbor, p. 20.  Hydro-
graphic survey of Boston Bay and Harbor, p. 20. "Topographieal survey of a speeified area sonth of Plymouth,
Mass., p. 21, Continuation of the surveys of town boundaries for the State of Massachusetts, Service as a
member of the Mississippi River Commission and as a Commissioner of the Massachusetts Topographical Sur-
vey, pp. 21-22. Completion of the hydrographic resurvey of Nantucket Shoals, pp. 23-¢6,  Detailed topograph-
ical survey of the north shore of Nantucket Sound from Falmouth Heights to Hyannis Light. pp. 26-27. Com-
pletion of the physical hydrographic survey of the south eoast of the island of Nantuecket tromr Weeweder to
Smiths Point, and similar survey begun on the south const of Marthas Vinevard, pp, 27-29. Hydrographie
examination in the vieinity of Squipnocket Ridge Shoal, pp. 20-30. Auntomatic tide-gauge record continued
at Bristol, R 1., p. 30. [IEstablishment of an automatic tidal station at Fort Adams, Newport. R. I,
p. 30. Detailed topographical survey of Coasters Harbor lsland for the Navy Department, p. 30.  Tojo-
graphic and hydrographic survey of the Counecticut River from Chester to Hartford, p. 31.  Topographical
survey of the Connecticut River and triangulation incidental thereto carrvied from Middletown to Hartford,
pp. 81-32 Topographic and hydrographie resurveys on the south coast of Long Island, extendod from South-
ampton towards Montank Point, pp. 32-33. Hydrographie surveys in Shelter Island Sound, Great wud Little
Peconic Bay, and approaches, pp. 33-34. Determination by exchanges of telegraphic signals of the Iongitude
lines Albany-Detreit, Detroit-Chicago, and Chicago-Minneapolis; observations for latitude at Chicago, pp.
34-35. Topographical survey of the Hudson River continued. Determination of pusition for light-leuse pro-
posed to be erected on Old Orchard Shoal, pp. 85-36. Establishment of an automatic tidal station at Willets
Point, New York, p. 36. Determination of points on ranges in use hy New York Harbor pilots, p. 37. Contin-
uation of the tidal record at the automatic tidal station, Sandy Hook, New Jersey, p. 37. Geodestic operations.
Continuance of reconnaissance and trinngulation in the southwestern part of the State of New Jersey, p. 37,
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Topographie and hydregraphic surveys on the coast of New Jersey, between Atlantic City and Cape May, pp.

38-39. Istablishment of an automatic tidal station on South Wharves, Philadelphia, p. 39. Completion of the

topography of the Delaware River water front of the city of Philadelphia, pp. 39-40. Reconnaissance and

triangulution for the lucation of the boundary line between the States of D'ennsylvania and Delawave, p. 40,

Conuection of the astronomical station at Roekville, Md., with the trauscontinental are of the triangula-

tion, pp. 40-41.  Obwervations for investigating the variations of latitude af a station in Rockville, Md,,

p. 41, Establishment of an antomatic tidal stution at the Navy-yard, Washington, D. C., pp. 4142,  Topo-

graphical sarveys of & designated area of 1square mife in the District of Columbia on scales of 1-20 000, 1-30 000,

and 1-40 040 for purposes of eamnparison, pp, 42-48. Loecation in position of the astrophysical station of the

Smithsoninn Tustitution, pp. 43—, Hydrographic resurvey of part of the upper end of Washington Clinunel,

Potomue River, po 44, Triangulation, topography, and hydrography of the Appsomuttox River, Va., pp. 14-45.
Hydrogrophic examinations of the shoal oif Cape Charles, Virginia, p. 45, Line of Jeveling of precision run
between Old Point Comtfort and Richmond, Va., pp. 45-46.  Topographical additions and revisions in the
vieinity of Old Point Cowfort, Newport News, and of Lambert Point, Elizabeth River, Virginia, p. 46. Hydro-
graphic survey of Beaufurt River, Seuth Carolina, and vicinity, pp. 46-47. Closs of the tidal record at the
automatic tidul station on Tybee Island, Georgla, p. 47, Hydrographic examination at the entranee to St Simon
Sound, Georgia, pp. 47-48. Greodetic leveling—T.iine of leveling of precision curricd from By Augustine to
Cedur Keys, pp. 4849, Istablishwent off sutomatic tidal stations at 83t Angustine wmid Cedar Heys, east and
west coasts of Florida, p. 49, Dydregraphic exuminations in Koy West Harbor, Florida, pp. 49-50, Triangn-
lation and topography of the Culoosuhaichee River, west coast of Florida, p. 50. Triangulation, topography,
and hydrography of Blackwater Bay, Yellow River, and Weaver River in continuation of the survey of Pensa-
cola Bay and tributavies, pp. 50-31.  Triangulation, tovography, and beach measurement for the connection of
the surveys of Perdido and Mobile Bays, pp. 51-53. Uydrogrvaphic survey of the lower purt of Mobile Bay,
Alabama, including the mwain entrance, Grauts Pasgs, and the dredged chaunel, pp. 55-54.  (ontinuation of the
primury triangulation in Alubamwa soutbward and seuthwestward towards a connection with the triangulation
of the Gnlf coast, pp. 54 Magnetic ohservations at stations in Miehigan, Wisconsin, Ohio, Indiana, and
Illineis, and alse in Wushington, D. ., and Richmond, Ya., pp. 55-86. Geodetic operations—Oceupation
of stations in continvation of the trinngulation of the Stite of Wisconsin, p. 56. Derevminations of the geo-
graphieal positions of stations in Obio and Indiana as a measure preliminary to the correet location of the
boundary line beiween those States, p. 56, Measurement of a primary buse line at Holton, Ripley County,
Ind,, pp. 56-58.  Counection of the Kanawha Base Line, St. Albans, W. Va,, with the transcontinental
triangulation, pp. 3%-5Y. Geodebic operations—EXtension of the friangulation in castern Tennessee to counect
with the triangulation of the State of Kentucky, p.

Middle Division.—States and Territories between the Mississippi River and the Rocky Mountains: Minnesota, North
Dakota, South Dakota, Towa, Nebraska, Missounri, Kansas, Arkansas, Indian Territory, Oklahoma Territory,
Lonisiana, and Texas, pp. 5%-68. Note relating to the progress sketelhes whieh show the location of fieldwork
in this division, p.59. Geodetic operations—reconnaissance for connecting the triangnlation of the State of Min-
nesoty with that of Wisconsin, and ocenpation of stations in those States. Connection of the Snelling aveune
base and the azimuth station at the University of Minnesota with a beneh mark of precise leveling established
on the St. Paul ity couvrt-house by the Mississippi River Commission, pp. 59-60. Determination by exchanges
of telegraphie signals of the primuary longitude line, Minneappolis—-Omaha, pp. 60-61. Magnetic observations at
stations in the States of Miunesota and Iowa, p. 61. Determination of the longitnde of Macon City, Mo., by
exchanges of telegraphic signals with 8i. Louis, and observations for latitudeat Macon City, pp. 61-62. Exten-
sion of the transcentinenial line of geodetic leveling to the westward from Jefterson City, Mo. Line of leveling
of precision carried soathward from Holliday, Kans., towards Fort Smith, Ark., pp. 62-63. Extension to the
westward in Kansas of the transcontinental triangulation near the thirty-ninth parallel, pp. 63-64. Triangu-
lation along or near the thirty-uinth parallel coutinued in western Kansas and eastern Coloradoe, pp. 64-65.
Examinations aud sarveys at the mouth of the Brazos River, Texas, to locate the new channel and other recent
improvements, pp. 66-67. Completion of the reconnaissance for a triangulation of the boundary line between
the United States and Mexico along the Rio Grande from El Paso, Tex., to Sanderson Peak, pp. 67-68, Rerord
of the differential values of the magnetic elements continued, and absolute values of these elements determined
monthly at the antomatic registry station, San Antonie, Tex., p. 68.

Hestern Division.—States and Territories between the Rocky Mountains and the Pacific: California, Oregon, Wash-
ington, ldaho, Mountana, Wyomiug, Nevada, Territory of Utah, Colorado, Territory of Arizena, and Territory
of New Mexico, pp. (8-82. Note giving the numbers of progress sketches showing loealities of ficldwork in
this division, p. 68. Boundary line between the United States and Mexico; 1ts relocation and marking by the
International Boundary Commission, pp. 68-69. Determinations of latitnde, longitude, and the magnetic
elements at points on the boundary line between the United States and Mexico for the Intermational Roundary
Commission, p. 69, Completion of the topographical survey of the coast of California from Cape San Martin to
Point Sur; triangulation for completing the topographical survey of San Francisco entrance, p. 70. Occupa-
tion of a station in continuation ot the primary triangulation of the Pacific coast; observations for the varia-
tion of latitude; charge of the suboffice at San Francisco, ete., pp. 70-72. Primary triangulation, pp. 70-71.
Completion of the series of systematic observationstor the vatiation of Iatitude at the Lafayette Park astronomical
station, p. 71. United States post-office site at San Franeisco, and Board of Engineers to devise a system of sewer-
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age for the city and county of San Francisco, p. 71. Automnatic tidal station at S8ausalite, p. 74, Coasi Pilot,
Pacific coast, p. 71.  Charge of the suboffice at San Franeisco, p, 71. Tidal record coutinued at the autoinatic tidal
station at Sausalito, Bay of San Francisco, pp. 71-72. Trial course for steam vessels laid off in S8an Francisco Bay
for the use of the Union Iron Works, p. 72. Reconnaissaunce and occupation of stations in eonvinuation of the pri-
mary triangulation northof Sau Franeisco Bay, pp. 72-73. Triangulation and topography of the Columbia River
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Cape Meares and Cape Kiwanda, and in Willapa Bay and Grays Harbor, coast of Washington. pp. T4-76,
Hydrographie survey of the coast of Washington south of Cape Flattery, between James Island and Osertt
Island, pp. 76~77. Reconnaissance and triangulation for resurvey of the harbor of Seattle and for the survey of

Shilshoie Hay, p. 77. Transportation of chronometers for difference of longitudes between Tacoma, Wash,,
and 8itka, Alaska. Triangulation jor the revision of the shore line and resurvey of the hydrography of Tucowss
Harbor, pp. 77-78.  Triangulation, toporraphy, and hydrography of harbors on Puget Sound for the Harbor
Line Commission of the State of Washington, pp. 78~79. Continnation of thie shere line and hydrographic survey

of Washington Sound, pp. 7980, Excha s of telegraphic signals for detemuining the Jongitude of & statiou
in the Yellowstone National Park; observations for the lutitude of this station and for the magnetic elements,
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trans-continental triangulation near the thirty-ninth parallel, pp. 80-82.

Division of Alaska, including the consts of Alaska which border on the North Pacitic Ocean, on Bering Sea. and on
the Arctic Ocean; also the iulets, sounds, bays, and rivers, pp. 82-8G.  Base measnrenent, triangulation, shore
line, and hydrographic surveys in Behm Canai and vicinity, sontheastern Adaska, pp.82-84. Chronoemetric
longitude work and observations for latitude and the magnetic elemoents at sitka, Alnska, p. ®4. Trigono-
metrical operations for the determination of the geographical position of' ihe peak of Mount 8t Elins: obser-
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Special operations, fiscal year 1802, pp. 87-95. Survey of the Loundary line between the States of Peunsylvanin and
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p. 83. Boundary line between the States of Ohio and Indianat determination of the longitude of three points
on this line by exchanges of telegraphic signals with 8¢, iouls, and observations for latitude at these points
PD., 88-89. Detail of anofficer of the Burvey as a member of thie International Boundary Commission orgunized by
the United States and Mexico to relocate the montunents marking the bonndary line between the two countrics,
p.90. Determinations of the geograplhical positions of points on the houndary line between the United States
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Navigation obstructed by bridge above Hartford, p. 31; reference
to. p. 151, ’

CONNECTION OF THE ASTRONOMICAL STATION AT
KOCEKVILLE MDD, WITH THE TRANSCONTINENTAL ARC
OF THE TEIANGULATION. pp. 40-41.

CONNECTION OF THE KANAWHA BASE LINE, ST. AL
BANS, W. VA, WITH THE RANSCONTINENTAL TRI-
ANGULATION, pp. 58-59.

CONNESS, Triangulation station in California, p. 70,

ENT EXPENSES, BTANDARD WEIGHTS AND

¥ RESR, 1802, Expenditures for, pp. 184-185.

CONTINUATION OF THE PRIMARY TRIANGULATION IN
ALABAMA SOUTHWARD AXD SOUTHWESTWARD T0.
WARDS A CONNECTION WITH THE TRIANGULATION
OF THE GULF COANT, pp. 54-55.

CONTINUVATION O THE SHORE LINE AND HYDRO-
GRATHIC SURVEY OF WASHINGTON SOUND, pp. 79-80.
CONTINUATION OF THE SURVEYS OF TOWN BOUNDA-
RIES FOR THE STATE OF MASSACHUSETTS., SERVICE
OF ANOFFICER OF THE STTRVEY AS A MEMBER OF THE
MISSISRIPPI RIVER COMMISSION AND A8 A COMMIS-
STIONER OF THE MASSACHUSETTS TOPOGRAPIIICAL

SURVEY, pp. 21-22,

OF CAOIERS. p. 114.
OF VOLUMES
Annual report of, pp. 129-131.  Refer
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CONTINTGATION OF TPE TIDAYL RECORD AT THE AUTO-
MATIC TIDAL STATION, SANDY HOOEK,N. J.,p. 37.

CONTINUATION OF THE TOPOGRAPHIC SURVEY OF THE
SCHOODIC LAKES TOWARD THE NORTHEASTERN
BOUNDARY MONUMENT, p. 17,

CONVENIENT COVE, ALASKA. Hydrographic sheet of, p.82,

CONVERSTON TABLES OF TNITED STATES WEIGHTS AXND
MEASURES, p. 195,

COSMOS.  Steamer, pp. 85,152, 155.

COTTMANN, L. W. Rodman, p. 27.

COTTON-PERDIDO RANGE. Line of triangulation in Alabama,
p- 52

COTUIT, MASS., p. 26.

COURY AY.EDWARD H. Cowputer, p. 130

COURT-HOUSES At Macon City. Mo., p. 61; at New Castle,
Del., p. 87; at El Paso, Tex., p. 91. Triangulation station at
Petershurg. Va., p. 44,

COURT-HOUSE SQUARE. Grand Haven, Mich., p. 55.

COOR,FRANHK A. Clerk to Instrument Division, p.143.

COOSAW RIVER,8.C.,p.47.

{0PE, ¥RANK B. Xecorder,p.58.

CORNWALL,N. X.,p. 35.

CORPS OF ENGINEERS, U. 3. A., pp. 30,36,100,

CORSONS INLET, N.J ., pp. 38,39,

CRAIGVILLE, MASS,, p. 26.

(RANBERRY CULTURE IN MASSACHUSETTS, p.26.

CREIGHTON, W. H., ASSISTANT ENGINEER, U. 8. N. Service
ou Steamer Blake, p.24. Reference to, p. 158.

(CREVASSE, COLORADO, p.81.

CROCKERS,CAL., p.71.

CROMWETLL, CONN ., pp. 31,151,

CROSBY, W. 8. Pay yeoman, UJ. 8, N, Steamer Biake, p. 25.

CROSS. Triangulation station in Tennessee, p. 59.

CROSS SECTIONS. Insurvey of Marthas Vineyard, Mass., p. 28,

CROW MOUNTAINS N. Y., p. 35,

CUPOQLA. Triangulation station in District of Columbia, p. 43.

CURRENT OBSERVATIONS. On Nantucket Shoals. pp. 23, 24,

CURRENT STATIONS. XNumber of, occupied by hydrographie
parties, p. 114,

CURRENTS. In Columbia River, p. 74. Observed on Nantucket
Shoals, py. 23, 24, On coastof New Jersey, p. 38. On coastof Wash-
ington, p. 76. :

CUSTODIAN OF THE POST-OFFICE BUILDING, PHILADEL-
PHIA,p.100.

DAISY. Steamer,p.155.

DALE, JOHN. Library and archives, p. 147,

DARNALL,C N. Carpenter, p. 143.

DARTMOUTH COLLEGE,p.19.

DAUPHIN ISLAND, p.53.

DAVIDSON, GEORGE, ASSISTANT. Occupation of a station in
continuation of the primary triangulation of the Paciflc Coast;
observatinns for the variation of latitude; charge of the suhoffice
»t San Francisco, efec.. pp.70-72; United States post-office site
at Franpcisco, p. 92; Board of Engineers to devire 8 system of sew-
erage for San Francisco,p. 92: Observations for the variation of
latitude at San Francisco, Cal., pp. 93, 94; in charge of the suboffice
at San Francisco, p.100; Reference to, pp. 91, 97,

DAVIDSON, T. D. Recorder, pp. 78,84, 100. _Assistance rendered
by, in latitude observations, p. 94.

DAVIES, PROF. J. E,. ACTING ASSISTANT. Geodetic opera-
tions. Qocupation of stations in continuation of the triangula-
tion of tho State of Wisconsin, p. 56. Reference, pp. 192, 183.

DAVIS SOUTH SHOAL, p. 23.

DAVIS SOUTH SHOAL LIGHT VESSEL, p. 23.

DEADMAN'S COVE, ME,, p. 18.

DEAKYNE, HERBERT, LIEUT., U. 8. ENGINEERS, p. 36.

DEARBORN COUNTY, IND,, p. 88.

DECKER, C. J., PASSED ASSISTANT SURGEON, U.S. N,
Service on steamer Patierson, p. 8. Refarence to, pp. 158, 159.

DEEP-SEA CURRENT STATIONS, NUMBER OF, p. 114,

DEEP-SEA SOUNDINGS, NUMBER OF, p. 114,

DEEP-SEA SUBCURRENT OBSERVATIONS, NUMBER OF, p.
114.

OEEP-SEA SURFACE CURRENT OBSERVATIONS, NUMBER
OF, p. 114,

8. Ex. 37-——1I11
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DEEP.SEA TEMPERATURE OBSERVATIONS. NUMBER OF
p. 114.

DEETZ, C. H. Draughtsman.
Drawing Division, p. 183,

DEKALB COUNTTY. Ind., p. §9.

DELAMW ARE, State of.  Inchuded in Eastern Division, p. 17.

DELAWARE, IND., p. 58.

DELAWARE RIVER, p. 39.

DELAWARE RIVER WATER FRONT. Comnpletion of survey
of, p. 39.

DELEHANTY, D.,LIEUT., U.8. N., ASRISTANT. Trial course
for steam vessels Iaid ofl in 8an Francisco Bay for the use of the
Union Iron Works, p. 72. Hydrogzraphic survey of the coast of
Washington. south of Cape Flattery, between James Island aund
Osett Island, pp. 76,77, Reference to, pp. 151, 153,158,

DEMONTI BAY, ALASKA, p. 85.

DENIS, VICENTE. san Francisco suboffice, p. 101,

DENXNIS, W. H., ASSISTANT, and Cliief of the Drawing Divis-
ion, pp. 96,125,134,

DENSITIES AND MASSES OF METRIC WEIGHTS, p. 196.

DEPARTURE BAY, B. C., pp. 83, 84, 152,

DEPARTMENT OF STATE, pp., 80, %0.

DEPARTMENTS OF THE GOVERNMENT. Information fur.
nizhed to, Table No. 3, 1882, pp. 117-123. Reference to pp. 99, 100.

DEPTH OF WATER. At wouthof Brazos River, Tex., and te
Velaseo, p. 66. Indredged channel. Mobile Bay, p.54. In Tacoma
Harbor, Wash., p.78. In Willapa River, Wash,, p.75. Over bar
at entrance to Brunswick Harbor, Ga.,p.48. Over bar at Grays
Harbor, Wash.. p. 73,

DESCRIPTIVE REPORTS. Of Coununecticut River survey, p.31.
Of hydrography in Shelter lsland Sound, ete., p. 33, Prepared for
binding, p. 146. To accompany criginal hydrographic shcets of
‘Washington Sound, Wash., p.20. To accampany original sheets
of surveys on coast of Washington, pp.75,76. To accompany
original sheets of surveys of Bohm Caval and vicinity, Alaska,
pp.82-83. To accompany sheet of Columbis River survey, p, 74.

DESEREY PEAK. Triangulation station. p.8

DETAILED TOPORAPHICAL SURVEY OF COASTERS
HARBOR ISLAND FOR THE NAVYY DEPARTMENT, p. 3w

DETAILED TOPOGRAPHIC SURVEY OF THLE EAST AND
WEST SHORES OF THE KENNKREC RIVER FROM GAR-
DINER TO AUGUSTA, INCLUDING THE CITIES OF AU-
GUSTA AND GARDINER AXND THE TOWNS OF HAL-
LOWELL, CHELSEA, AND RANDOLPH, p.14.

DETAILED TOPOGRAPHICAL SURVEY OF THE NORTH
SHORE OF NANTUCKEL SOUND, FROM FALMOUTH
HEIGHTS TO HYANNIS LIGHT, pp. 26-27.

DETAIL OF AN OFFICER OF THE SURVEY AS A MEM-
BER OF THE INTERNATIONAL BOUNDARY COMMIS-
SION ORGANIZED BY THE UNITED STATES AND MEX-
1CO TO RELOCATE THE MONUMENTS MARKING THE
RBOUNDARY LINE RETWEEN THETWO COUNTRIENS, p. 90

DETEEMINATION BY EXCHANGES OF TELEGRAYHIC
SIGNALS 0F THE LONGITUDE LINES ALBAXY .DE-
TROIT, DETROIT-CHICAGO, AND CHICAGO-MINNE-
APOLIS; OBSERVATIONS FOR LATITUDE AT CHICAGO,
pp. 34-35.

DETERMINATION BY EXCHANGES OF TELEGRATHIC
SIGNALS OF THE PRIMARY LONGITUDE LINE MIX-
NEAPOLIS-OMAHA, pp. 60-61.

DETERMINATION OF POINTS ON RANGES IN USE RBY
NEW YORK HARBOR PILOTS, p.37.

DETERMINATION OF POSITION FOR LIGHT-HOUSE TRO-
POSED TO BE ERECTED ON OLD ORCHARD SHOAL, pp.
35-36.

DETERMINATION OF THE LONGITUDE OF MACON CITY,
MO., BY EXCHANGES OF TELEGRAPHIC SIGNALS WITH
ST, LOUIS, AND OBSERVATIONS FOR LATITUDE AY
MACON CITY, pp. 61-62.

DETERMINATIONS OF LATITUDE, LONGITUDE, AND THE
MAGNETIC ELEMENTS AT POINTS ON THE BOUNDARY
LINE BETWEEN THE UNITED STATES AND MEXICO
FOR THE INTERNATIONAL BOUNDARY COMMISSION,
pp. 64 and $0, 61,

DLETERMINATIONS OF THE GEOGRATHICAL POSITIONS
OF STATIONS IN OHTO AND INDIANA AS A MEASURE
PRELIMINARY T0 THE CORRECT LOCATION OF THE
BOUNDARY LINE BEYWEEN THOSE STATES, p. 56-

Service on schooner Eagre, p. 20.
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DETROIT, MICH., p. 35. |

DETROIT-CHICAGO. Difference of longitude determined, pp.
3485,

DIAMOND REEF, NEW YORK HARBOR, p. 37.

DICKINS, E.F., ASSISTANT. Reconnaissance and occupation of
stations in continuation of the primary triangulation north of San
Francisco Bay, p. 72. Reference to, pp. 71, 78, 100.

DISBURSING AGENT. Aunual report of, pp. 161-189.
ence to, p. 189,

DISCIPLES CHURCH, BUTLER, IND., p. 89.

DISCIPLES CHURCH, TNIOX CITY, IND, p. 82.

DISCREPANCIES. In lines of loveling in Florida, p. 48.

DISTRIBUTION OF ANNUAL REPORTS, p. 141

DISTRIBUTION OF FIELD PARTIES, pp. 105-113,

DISTRICT ATTORNEY, PHILADELPHIA, p. 100.

DISTRICT OF COLUMEBIA. Included in Eastern Division, p.17.
Topographival survey of an area of 1 square mile on different
acales for purposes of comparison, p.42. Reference to, pp. 21, 80,
32, 36, 128,

DIVISION OF ALASKA. Abstracts of field work in, pp. 82-86.
Reference to, p. 80.

DIXON, C.J. Recorder, p, 89.

DIXON ENTRANCE, ALASKA, pp. 80, 83, 84, 152.

DOMINION OF CANADA, p. I7.

DOXN, F. C. Hydrographic draughtsman, pp. 98, 155.

DONN, J. W, ASSISTANT. Topographicalsurvey of the Hudson
River continued. Determination of position for light-house pro-
posed to be erected on Old Urchard Shoal, pp. 35-36. ‘Topograph-
ical surveys of a designated areaof 1 square mile in the Distriet of
Columbia on scales of 120,000, 130,000, and 1-40,000 for purposes
of comparison, pp. 42-43.

DOOGLITTLE, MYRICK H. Computer, p. 130.

DORN, E. J,, LIECT,, U.8, N, Service on steamer Patterion, p.
83, Reference to, p. 158.

DORNIN, J. C. Pay yeoman steamer Patterson, p. 83.

DOUBLING POINT, ME. p. 19.

DOYLE, C.E., DIVISION SUPERINTENDENT, CHESAPEAKE
AXD OHIO R. B. Facilities aflorded by, p. 46.

DOYLE, J. G., ENSIGN, U. 8. N. Service on sieamer Hassler, pp.
76, 86. Reference to, pp.158,159.

DRAWING DIVISION. Annual report of, pp. 135-134. Reference
to, pp. 95, 96, 125,

DREDGED CHANNEL, MOBILE BAY, p.53.

DRESDEN, PETTIS COUNTY, MO, p.62.

DBRIFT. Sehooner. pp. 87,155,

DUBUQUE. IOW A, pp. 59, 61.

DULUTH, MINN,, p.6lL.

DUNDERBERG MOUNTAIN, N. Y., p.36.

DUNN. Triangulation station in California, p.78.

DUXNN, J. L. Master at arms steamor Bache, pp. 48, b4.

DUPLEX BASE BARS, p.97.

DUPLICATE RECORDS. Number of cahiers, p.114. Nuwmber of
volumes, p. 114. 1

DUVALL, R. E. Bervicein Alabawma, p. 54. Service in Kansasand
Colorado, pp. 64, 65.

DYER, HORACE. Fireman, p. 143.

DYNAMO, p. 145,

Refer-

B.

EAGLE HARBOR, WASH., p.152.

EAGRE. Schooener, pp. 20,33, 34, 150, 154, 159,

EARNES Sebooner. pp. 78,351, 152, 155.

EAST BASE. Triangulation station in Maryland, p.41.

EAST BAY, p.5L

EAST FALMOUTH, MASS., p.26.

EAST HADDAM, CONN., p.31.

EAST PEAK, p.81.

EAST RIVER, X, Y., p.8%.

EAST SOUND, p.78.

EASTERN DIVISION. Abstracts of field work in, pp. 17-59. Ref-
erence to work under head of, p. 80.

EATON, C. T, ENXSIGN, U. §. N. Service on schooner Eagre. p.
34. Service on steamer MeArthur, p.84. Referance to, pp. 158, 150,

EDMONDS, FRANK W. Service in field in California, pp. 70.71,
100. Asmistance rendered by, in latitude observations, p.94. Sar

Francisco saboflice, p, 100.

ALPHABETICAL INDEX.

EDGARTOWN, MASS., pp.23,20.

EDGARTOWN HARBOR, MASS., p.27,

EEL RIVER, MASS., p.21.

EFFICIENCY RECORDS, p.128,129.

EIMBECK, WM., ASSISTANT. Occupation of stations in Fast-
ern Utah and Western Colorado for the extension to the eastward
of the transcontinental triangulation near the thirty-ninth paral-
Iel, pp. 80, 82; reference to, pp. 51, 97,

ELECTROTYPE PLATES MADE, NUMBER OF, p.115.

ELECTROTYPING, Statistics of, p, 135,

ELECTROTYPING AND PHOTOGRAPHING ROOMS, p. 96.

ELEVATIONS DETERMINED BY GEODETIC LEVELING,
.63,

ELEVATIONS DETERMINED TRIGONOMETRICALLY,
NUMBER OF, p. 113,

ELIZABETH RIVER, VA, p. 46,

ELIZABETHTOWXN, OIII0, p. 88.

ELXK MOUNTAINS, p. 81,

ELLIOTT, W. P, LIEUT.U. 8. N., ASSISTANT., Hydrographio
surveys in Shelter Island Sound, Great und Littlo Peconic Bay,
and approaches, p.83; office duty, p.34; reference to, pp. 150, 153,
158,

ELLIS, E.P. Drawing division, p.134.

ELLSWORTH. Triangulation station in Wisconsin, p. 60.

ELLSWORTH, KANS,, p.63.

EL PASO, TEX.—BOUNDARY CORNER NEW MEXICO. Pri-
wary longitude line, p. 91; reference to, pp. 67,90,

EL PASO DEL NORTE (CIUDAD, JUAREZ), MEXICO, p.67.

EMERSON, GEO. H., GENERALMANAGER HOQUIAM MILLS,
HOQUIAM, WASH, Facilities afforded by, p.76.

EMORY, MAJOR, p. 69.

EMPORIA BRANCH R.R.,p.62,

ENDEAVOR (Steawer), pp. 19, 20, 23, 24, 25,149, 450, 164. 159,

ENGINEER CORPS. U. 8. ARMY, pp. 30,36, 100.

ENGINEERS' CLUB, PHILADELPHIA, p. 100,

ENGLISH. Triangulation station, p. 59,

ENGRAVED CHARTS WITHDRAWXN FROM CIRCULATION
NUMBER OF, p. 115.

ENGRAVED PLATES OF COAST PILOT CHARTS NUMPBER

OF, p. 115.
ENGKAVED PLATES OF COAST PTILOT VIKWS, NUMBER
OF, p. 115.

ENGRAVED PLATES OF PRELIMINARY CHARTS AND
DIAGRAMS FOR THE COAST AND GEODETIC SURVEY
REPORTS, NUMBER OF, p. 315

EXGRAVING. Statistics of.p.134.

ENGRAVING AND PRINTING. Statistics of, p. 114,

ENGRAVING DIVISION, pp. 95,125,

ENGRAVINGS OF CHARTS. Completed dnring the year, p.
135.

ENSIGNSTU. 8. N. Number of, aitached to Coast and Geodetic
Survey during fiscal year ending June 30, 1892, p. 158.

NTRANCE TO BERING SEA, p. 101,

ENTRANCE TO ST. SIMON SOUND, GA., p.150.

ERGRION. Of bluffa. Coast of Massachusetts, p. 26; on coast of
Marthas Vineyard, Mass., p. 28.

ERICHSEN,P. VON. Drawing division, p.134.

ESSEX COUNTY, MASS,, .22,

ESTABLISHMENT OF AUTOMATIC TIDAL STATIONS AT
FORT ADAMS, NEWPORT, R. I, p. 36; AT THE NAVY.
YARD, WASHINGTON, D. C., p. 41; AT WILLETS POINT,
N.Y. p.36; ON SOCTH WHARVES, PHILADELPHIA, p.39;
AT ST, AUGUSTINE AND CEDAR KEYS, EAST AND
WEST COASTS OF FLORIDA, p. 49.

ESTIMATES, COAST ANY GEODETIC SURVEY AND
WEIGIHTS AND MEASTURES FOR FISCAL YEAR ENDING
JUNE 30, 1804, pp.11-16, Explanation of estimates, Pp. 9-11.
Tstimate for party expenses, pp. 11-13; for Alaska boundary sur.
vey, p. 18; for repairs and maintenance of vessels, p. 13; for pay of
field officers, p. 13; for pay of office force, PD. 14-15; for publishing
obgervations, p. 1§: for office expenses, p. 15; for printing and
binding, p.15; for office of constrnetion of standard weights and
measures, salaries and contingent expenses, pp. 15-16; furexpensea
of attendance of the American member of the International Com-
mittee on weights and measures, p. 16,

ETHRIDGE. Triengulation station in Alabama, p. 54,

EUBANK, SAMUEL L. Laborer, p. 143

EVANS & BARTLE, Engravers, p. 135,
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EVAXSTON, ILL.. p. 34,

EXACT LEVELING. Expenditures for, p. 171,

EXAMINATIONS AND SURVEYS AT THE MOUTIH O THE
BRAZOS RIVER, TEX. TO LOCATE THE NEW CHAN-
NEL AND OTHER RECENT TMPROVEMENTS, pp 66-67.

EXCHANGES OF TELEGRAPHIC SIGNALS FOR DETER-
MINING THE LONGITUDE OF A STATION IN THE YEL.
LOWSTONE NATIONAL PARK. OBSERVATIONS FOR
THE LATITUDE OF THIS STATIOX AXND FOR THE
MAGNETIC ELEMENTS, p. 80.

EXPENDITURES OF THE U. 8. COAST AND GEODETIC
SURVEY, statement of, pp. 162-189.

EXPENDITURES .SINCE LAST REPORT OXN ACCOUNT OF
THE APPROPRIATIONS FOR THE SERVICE OF THE
FISCAL YEAR ENDING JUNE 30,1891, pp. 186-180.

EXPENDITURES SINCE LAST REPORT ON ACCOUXNT OF
THE APPROPRIATIONS FOR THE SERVICE OF THE
FISCAL YEAR EXDING JUNE 30, 1889, p. 186.

EXPLANATION OF ESTIMATES, pp. 9-11.

EXTENSION OF THE TRANSCONTINENTAL LINE OF
GEODETIC LEVELING TO THE WESTWARD FROM JEF-
FERSON CITY, MO. LINE OF LEVELING OF PRECISION
CARRIED SOUTHWARD FROM HOLLIDAY, KANS,
TOWARD FORT SMITH, ARK., pp. 62-63.

EXTENSION T0 THE WESTWARD TN KANSAS OF THE
TRANSCONTINENTAL TRIANGULATION NEAR THE
THIRTY-NINTH PARALLEL, pp. 63-64.

EYRE, M. K. ENSIGXN, U.8. N. BService on steamer Blake, pp.
25, 47; reference to, pp. 158, 159.

FAIRFIELD, GEORGE A, ASSISTANT IN CHARGE OF
STATE SURVEYS. pp. 99,191 reference to, pp. 87, 56, 101.

FAIRFIELD, W.B.,SUBASSISTANT. Servicein Alabama,p. 54;
connection of the Kanaswha Base Line. 5t. Albans, W. Va., with
the transcontinental triangulation, pp.58-59: service in Kansas
and Colorade, pp. 64, 63. .

FAIRFIELD POND, LONG ISLAXD, N. ¥, p. 82.

FAIRHAVEN, WASH., pp. 79, 92, 152,

FALES, W. D. Tidal division, p. 133.

FALL RIVER, MASS.. p. 22.

FALMQOUTH HEIGHTS, MASS,, p. 26.

FARIS, R. L. Rodman, pp. 46, 81.

FARQUHAR, HENRRY. Computer, p. 130.

FARRA, DANIEL SURVEYOR PENNSYLVAXTIA AND DEL-
AWARE BOUNDARY COMMISSION, pp. 40, 87.

FAUQUIER COUNTY, VA, p. 40,

FAUST, W. H., ENSIGN U.S.N. Service on steamer Patterson, p.
83; reference to, p. 158.

FAUTH & CO., p. 145.

FIELD AND OFFICE WORK. Statistios of, pp. 113~115.

FIELD OFFICERS. Estimate for pay of, p. 13.

FIELD PARTIES. Distribution of, pp. 105-112.

FINISHED CHARTS PUBLISHED F¥FROM ENGRAVED
PLATES, TOTAL NUMBER OF, p. 115.

FINNEY WM. G. Messenger, pp. 143, 147.

FIRE. Destruction of property by, at Seattle, Wash., p.77.

FISCHER, E. G. Chief instrument maker, pp. 97, 143.

FISCHER, L. A. Adjuster of weights and measures, pp. 100, 195,

FISHER. Triangulationstation in California, p. 73,

FISHERS LANDING, COLUMRBIA RIVER, p. 73.

FISHKILL,N. Y. p.35.

FITCH, MRS. JENNIE H, Chart division, p.137.

FITZGERALD, C. W. Master-at-arms steamer Hassler, . 86.

FITZGIBBON COVE, ALASKA. Hydrographic sheet of, p. 82.

FITZSIMMONS. Triangulation station in Wisconsin, p. 56.

FLAGLER, C.A.F,LIEUCY. U.8. ENGINEERS, p. 36.

FLEMER, J. A., SUBASSISTANT. Topographical survey of
Chipuneticook Lake, the lower lake of the Schoodic Lakes, Me,,
and New Brunswick, pp. 18-19; topographical survey of & speci-
fled ares sonth of Plymouth, Mass., p.21; detailed topegraphical
survey of Coasters Harbor Ialand for the Navy Department, p. 30;
topographiocal surveys of a designated area of 1 square mile in the
District of Columbia on scales of 1-20000, 1-30000, and 1-40000 for
purposes of comparison, pp. 42-43; location in position of the
astrophysioal station of the Smithsonian Institution, pp. 43, 44.
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FLORIDA. Stateof. Tncludedin Eastern Division. p.17. Sarvey
of west coast referred to, p. 18, Reference to. pp. 46, 48, 51, 54, 63.

FLORIDA CENTRAL AND PENINAULA R.B.,p. 48,

FLORIDA SOUTHERY R. R., p. 48.

FLYNN, MRS. 8. E. Laborer. p. 143,

FLYNNE, LUCIAN, LIEUTENANT, U. 8 N., ASSISTANT.
Assigned to command of steamer Gedney, . 76.  Reference to. pp.
158, 159.

FORBESLITHOGRATH MANTUFACTORING COMPAXY, 1. 22

FORD, W. L. Steamer Pattirson, p. 83.

FORDS POND, MASS,, p. 21,

FOREIGN STATIONS OCCUPIED FOR
TRES, number of, p. 113.

FOREST AVENTE, ROCKVILLE, MD., p. 41.

FORERT CITY, ME., p. 17.

FOREST CITY LANDING, ME.. p. 19,

FORNEY, STEHMAN, ARSISTANT. Continuation of the topo-
graphic survey of the Schwodic Lakes toward the Northeastern
Boundary Monument. p. 17, Detailed topographie survey of the
east and west shores of the Xennebee River from Gardiner to
Aungusta, including the cities of Augnsta and Gardiner sand the
towns of Hallowcll, Chelsea, and Randolph, p. 19. Compietion of
the recornaissance for a triangulation of the boundary line between
the United States and Mexico zlong the Rio Grande from El Paso,
Tex., to Sanderson Peak, pp. 67-68.

FORT ADAMS, NEWPORT R. L., p. 30.

FORT DODGE. IOWA, p. 61.

FORT GAINES, ALA., p. 52.

FORT MIFFLIN, DEL., p. 35.

FORT MONROQE, VA, p. 46,

FORT MONTGOMERY, N, Y., p. 36.

FORT MORGAN, ALA. Triangulation station at, p. 52.
muth determined at, p. 52.

FORY SMITH, SEBASTIAN COUNTY, ARK,, p. 62.

FORT WAYNE, IND,, p. 55

FORT YELLOWSTONE, MOXNT., p. 80.

FOSTER, CHARLES, SECRETARY OF THE TREASURLY, p.
iii, v, 162.

FOWLER, E. H. Drawing Dicision, p. 133

FRANCIS, MR, Alaska pilot. p. 152

FRANKLIN INSTITUTE, PHILADELPHIA, p. 100

FREDERICK COUNTY. MD., p. 40.

FREDERICK SOUND, ALASKA, p.83.

FREEWILL TOWXNSHIP, KANS,, p.63.

FRENCI, H. O. Chief carpenter, p, 143.

FRENCH. O.B. Recorder. Servier in longituds party. pp. 60 51 82,
81. Office of Weighta and Meuasures, p. 195,

FRENCH, DR. W.B. Executive and linancial clerk, oflficoof A ssint.
ant.in Charge, pp. 98, 126,

FRESHETS. In Columbia River, p. 74

FRESH POND, MASS,, p.21.

FRUITA, COLO., p. 81

FUCA. Steam launch. pp. 152, 155,

FULLER, H. W, GENERAL PASSENGER AGENT CHESA-
PEAKE AND OHIO R. R. Facilities afforded by, p. 46,

GRAVITY MEAS-

Azi.

&,

GAERTNER, WILLIAM. Inpsirumentmaker. p. 143.

GAILLARD. D. D, LIEUTENANT U. 8. ENGINEERS, COM-
MISSIONER ON TUNITED STATES AND MEXICAN
BOUNDARTY, p. 90.

GAINESVILLE, FLA, p 48.

GALVESTON. TU. 5. Revenur Marine steamer, p. 66.

GAME AXD FISH. In Maine, p. 18,

GARDINER, ME., p. 10.

GARDINERS ISLAND, p. 34,

GARDINERS POINT p. 84.

GARDNER, C. L. Recorder, pp. 45, 68.

GARLAND, H. R. Chart Division, p. 137.

GEDNEY. Bteamer, pp. 74, 75. 76, 151, 155, 159,

GEDNEY SHIP CHANNEL, NEW YOLKK HARBOR, p. 86,

GENERAL EXPENSES, 1892. Expenditures for, pp. 178-182.
Recapitulation of expenditures for, p. 183. Classification of ex.
penditures for, p. 184.

GENERAL RECAPITULATION OF EXPENDITURES ON
ACCOUNT OF TU. S8 COAST AND GEODETIC SURVEY
1802, pp. 185-186.
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GENERATL STATEMEXT OF PROGRESS. 1n field work, pp.
In office work, pp.7-8.

LINE OF LEVELING OF FPRECT-
ATUGUSTINE TO CEDAR

Bad B}

GEGDETIC LEVELING.
SLON CARRIED TROM ST
KEYS, pp. 48-49.

GEODETIC LEVELING OBSERVATIONS,
VOLUMES, ORIGINALS, p. 114.

GEODETIC LEVELING OBSERVATIONS, NUMBER or
VOLUMES, DUPLICATES, p. 114,

GEODETIC OPERATIONS. CONTINUATION OF RECON-
NAISSANCE AND TRIANGULATION IN THE 59 TIL-
WESTERN PART OF THE STATE OF NEW JER=EY. p.
37,

GEODETIC OPERATIONS. EXTENSION OF THE TRIAN-
GULATION IN EASTERN TENN EE TO CONNECT
WITH THE TRIANGULATION OF THE STATE OF KEX-
TUCKY, p. 89.

GEODETIC OPERATIONS, OCCTPATION OF STATIONS IN
CONTINUATION OF THE TRIANGULATION OF THE
STATE OF WISCONSIX, p.56.

GRODETIC OPERATIONS. RECONNAISSANCE FOR COXN-

‘KECTING THE TEIANGULATION OF THE STATE OF
MINNESOTA WITH THAT OF WISCONSIN, AND QCCU.
PATION OF STATIONS IN THOSE STATES. CONXEC-
TION OF THE SNELLING AVENUE BASE AXD THE
AZIMUTH STATION AT THE UNIVERSITY OF MIXXNE-
SOTA WITH A BENCH MARK OF PRECISE LEVELING
EITADLISHED ON THE ST. PAUL CITY COURT-HOUSE
BY THE MISSISSIPPI RIVER COMMISSION, pp. 59-60.

GEODETIC RECORDS. Classification of, p. 147,

EOGRATHICAL ORDER OF THE LOCALITIES OF FIELD-
WORK, p.3.

GEOGRAPHICAYL POSITIONS. Determined at a station in Yel-
lowstone National Park, p. 91; determined at points on the United
States and Mexican boundary, pp. €091 determined for lacation
of boundary line betweon Ohio and Indiana, p. 56. Astrophysical
station of Smithsonian Institution determined. p. 43; latitude sta-
tion at Rockville, Md.. p. 41: Minneapolis, Minn., p. 33; Mount St.
TElias, Alaska, determination of, p. 85: points on Celorado aud
‘Lansas State line determined, p. 63: expenditures for determina-
tion of, p. 172,

GEOGRATIICAL POSITIONS DETERMINED. NUMUER OF,
p. 113,

GEOLOGICAL FORMATIONS. Of the Culumbia River. p. 74,

GEORGE. BARRY, ENSIGN, U. 8. N. Service on schooner Eqrn.
est, p. 9 merviee on steawer Medrthur, p. 84, Reference to, pp.
158,159,

GEORGE INLET, ALASKA, p. 82

GEORGIA. State of. Incinded in Eastern Division, p.17. Refer-
ence to, p. 54.

GEORGICA POND, LONG ISLAXD, N. Y., pp.32 33.

GERDES, F. H., LATE ASSTSTANT, p.52.

GIBRONS, J. H, ENSIGN. UL 8. N, p. 188

GIBSON, JOHN. LIRUTENANT, U. 8. N, Service on steamer
Blake, pp- 25,47, service on steamer Endeavor, p.26; reference to,
pp. 158, 159.

GILA RIVER, p.§0.

GILBERT, J. d., ASSISTANT.
hydrography of harbars on Puget Seund for the Harbor Line Com-
mission of the State of Washington, pp. 78-79; 92-93; office
work, p. 92; reference to, ph. 76,152,

GIERTSEN. Th. Recorder, p. 58.

GLAVIS, GEORGE 0., Jr., p.29. Service in Florids, p. 5L

GLOUCESTER HARBOR, MASS., p. 20.

GYNDON, MINN,, p.6L.

GXAT COVE, ALASKA. Hydvographic sheet of, p. 82,

GOLDEN BELT. Triangulation station in Kansas, p. 63.

GOODFRELLOW, EDWAKRD, ASSISTANT. Treparation for pub-
lication and editing of aunual reperts and appendices therero, and
of bulletins, p.101. Reference to, p. 60.

GORE, PROF. J. H. Service in base-line measurement in Indiana,
p. 58,

&GOULD, JAMES A, p. 28

GOVERNMENT ISLAND, »p.73.

GOVERNMENT PRINTING OFFICE, pp. 128,154,

GOVERNOR OF OHIO, pp. 56,88, 89.

GOVERNOR OF VIRGINIA, pp.52,61,87.

GRAND HAVEN, MICH,, p. 53

NUMBER OF

Triangulation, topography, and '

ALPHABETICAL INDEX.

GRAND JUNCTION, COLO., p. 81

GRAND LAXKE, ME., pp.17,18.

GRANGER, ¥. D., ASSISTANT. Determination of points on
ranges inuse by New York Harbor pilots, p. 87, Fxtension to the
westward in Kansas of the transcontinental triaugulation near the
thirtyninth parallel, pp. 63,64,  Ofive work, p.64.  Refevence te,
p. 64,

GRANTS PASS, MOBILE BAY, ALA., p.52.

GRAVITY, Observed at Honolula, Oaha, pp. 9485,

GRAVITY EXPERIMENTS. Expenditures for, p.172.

GRAVITY MEASURES. Statistics of, p. 113,

GRAY, A. C. Recorder, p.32.

GRAY, EXIMET, Tide ovzerver at Sausalite, Cal., pp. 7,72,

GRAYS HARDOR, WASH,, yp.74,75,76.

GRAYS HARBOR BAR, pp. 75,151,

GRAYS HILL. Triangulation station in Delaware, p. 87,

GREAT AND LITTLE PECONIC BAYS, p.150.

GREAT COVE, ALASKA, p.82.

GREAT KGG HARBOR, N. J., p.38.

GREAT EGG ILARDOR INLET, N. J., pp.38,39. Depth of
water and range of tide, p. 38. )

GREAT EGG HARBOR RIVER, N. J, p.38

GREAT NECK LIFE-SAVING STATION, MASS, p.2%.

GREAT PECONIC BAY. N. Y., p.33.

GREATY POINT, MASS., p.25.

GREAT POINT RIP, p.25.

GREAT SALYT LAKE. p.82.

GREEN, FREEMAN B. Miscellaneons Division, p. M2

GREEN BAY. WIS, 1.55

GREEN RIVER. Triangulation station in Ulah, p.81.

GREEN WICH, ENGLAND, p.35.

GREENWICH PQINT, p. 30

GREGSON, (.8, Recorder. Steamer Hussler. p. §6.

GRINAGE, JOHN F. Messenger, p. 145,

GULT COAST. Expendiiures for work on,p.163. Reference to,
p. 54, 55. 56, 7.

GULF COAST TRIANGULATION, p. 5.

GULF OF GEORGLA,p. 151

GULFE OF MEXICO, pp. 24, 49. 34, 61, 62, 65, 150,

GULF STREAM, p. 67,

GULL TSLAND.SAG HARROR, N. V., .24,

GUTHRIE J. A, ASRISTANT SURGHEOY . 8 N,
steamer Blake,p.25. Reference to, pp. 158150,

Service on

ML

TALF-SECOND PENDUTLUM APPARATUS, pp. 43,97, 145,

HALL, DAVID H..LIEUT. T. 8. REVEXNUEMARINE SERV.
1CF. Facilities atforded by, p.66.

HALLOWELL, ME., p.19.

HALTER, R E., ASSISTANT. Record of the ditferential values
of the magnetic elementy continned, and shsolute values of these
clements determined monthly at the antomatic registry station,
San Aptonio, Tex., p. 88

HAMILTON COUNTY, Ohio, p. 88,

HAMPTON. 'Iriangulation Station in Minncsota, p.60.

HAMDPTON, VA, p.46.

HAMPTON ROADS, VA, pp. 46,47

WANDLAN, MIS® M. L. Chart Division, p. 137,

HARBAUGH,C. A. Chart Divislen, pp. 137, 147 Ofticeof Weights
and Measures, p. 195,

HARBER, G.B., LIEUT, U. 8. N., ASSISTANT. Shore live and
hvdregraphic surveye in Yakutat Bay and vieinity, Alaska, pp.
85.28. Reference to, pp.152, 158, 150,

HARBOR LINE COMMISSION OF THE STATE OF WASH-
INGTON, pp. 78,78, 92, 93, 152,

HARMONIC ANALYSIS OF TIDAL OBSERVATIONS, p. 182,

HARRIS, K. A. 'Fidal Division, p. 185

TTARRISON, MRS. VIRGINTA. Tidal Division, p. 133.

HARTFORD, COXNN.,p. 0L

HASKELL, B B, EXPERT OBSERVER AND ASSISTANT.
Topograpbic and hydrographic surveys on the coast of New Jer.
scy, between Atlantic City and Cape May, pp.38.80. Hydro.
graphic resurvey of part of the upper end of Washingtun Chan-
nel, Potomae River, p.44. Lleference 1o, pp. 100, 151, 153,

HARSLER, Steamer.  py. 72, 76, 78, 84, 83,151, 152,155, 159,

HASSLER ISLAND, ATARKA, p. 152

HAWTHORN, ALACHUA COUNTY, ¥FLA., p.43.
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HAYFORD, JOON X, AID. Serviee in Indiana, pp.57.58.
Employment by United States and Mexican Boundary Comnis-
gion, p. 69. Office of Weights and Measures, p. 100. Computer,
office of Weights and Measures, p. 195.

HAYS. Triangulation station in Kansas, p. 64.

HAYSTACK ROCK. OREG., pp. 75, 151

HAZARD, D. L. Computer, pp. 129, 130

HEAP, D. P, MAJOR, U. 8. ENGINEERS, LIGHT-HOUSE
ENGINEER, THIRD DISTRICT, p.36.

HEATH. 'Priangulation station in Kansas, p. 63.

HEATING APPARATUS, pp. 127,128,

HETIGHT, of Mount st. Elias, Alas Determination of, p. 85.

HEIGHTS OF PERMANENT BENCH MARKS BY SPIRIT-
LEVELING. Nuwber of, p. 113

HEIN, MISS SOPHIE, ofiice of Assistaut in Charge, pp.98.
Chart Division, p.137. Reference to, p. 127.

JLELEX, Steamer. pp.152,155.

HELENA, MON'L., pp. 85, 80.

HELA, J. M., LIEUT., U.8.N., ASSISTANT. Hydrographic sur-
veys on the coast of Oregonm, between Cape Meares and Cape
Kiwanda, and in Willapa Bay and Grays Harbor, coast of Wash-
ington, pp. 74, 76.  Reference to, pp. 151,153,153

HENRY,N.G. Confidential clerk and cashier to disbursing agent,
pp- 99, 161,

HENRY MOUNTAINS, p.8t.

HERBERT. W. (., Assistant Engineer, U. 8. Nu, pp. 158, 150.

HEREFORD INLET, N.J., pp.38,29.

IIERGESHEIMER, JOSEPH., ASSISTANT. Topographic and
hydrographic survey of the Schooedic lakes from Grand Lake
northwardly, pp.17,18. Triapgulation and topography of the
(Calonsahatchee River, west coast of Florida, p. 50.

HELRESHOFF, NATHANIEL G. Automatic tide-gauge record
continued at Bristol. R. L., p.30.

HERRING POND, MARTHAS VINEYARD, MASS,, p.20.

HICKEY LANE, D.C., p.42.

HIGGANUM, CONXN, p. 31,

IIGH BLUFF. Triaugnlation station in Californis, p.78.

HIGH 8CHOOL, OMAHA, XERR,, p.60.

HIGHLAND FALLS, N. Y., pp. 85,36,

HIGHLANDS, THE, p.35.

HILDRETH, D. M. Drawing Division, p. 133.

HILL, IVY. Chart Division,p.137.

HINDMARSH, WALTER B. Yoreman, p.27.

HITZ, IRVING. Recorder, p.62.

HOAG. PROF, W. R., ACTING ASSISTANT. Geodetic opera-
tions. Ileconnaissance for connecting the triangulation of the
State of Minpesota with that of Wisconsin, and ocecupation of sta-
tions in those States. Conmection of the Spelling avenue base
and the azimuth station at the University of Minnesota with a
bench mark of precvise laveling established on the St. Paul city
couri-house by the Mississippi River Commission, pp. 59, 60. Ref-
once to, pp- 192, 193.

HOBOKEN, N.J.,p. 4L

HODGEINS, W. C., ASSISTANT. Topographical survey of the
Connecticut River and triangulation incidental thereio carried
from Middletown to Hartford, pp. 31,32, Reeconmnaissance and tri-
angulation forthe location of thoe boundary line between the States
of Pennsylvanie and Delaware, p. 40. Topographical surveys of
a deaignated atea of 1 square mile in the Distriet of Columbia on
scales of 1-20000, 1-30000, and 1-40000 for purpeses of compari-
gon,p.42. Survey of the boundary line between the States of
Pennsylvania and Delaware, p. 87.

HOGGATT, W. B, ENsIGN, U.8.N.
pp. 24,54. Reference to, p. 158,

HOLLIDAY, KANS,, p.62.

HOLTON, IND., p. 56.

HOME STATIONS OCCUFPIED FOR GRAVITY MEASURES.
Number of, p. 113.

HONOLULU, CAHU, pp. 93,94

HOQUIAM CHANNEL, GRAYS HARBOR, WASH. p. 75,

HORNET. Trianguolation stationin Maine, p. 18.

HORSESHOL SHOATL, p. 25.

BOTEL VELASCO. Triangulation station in 'Texas, p. 66.

HOUSE OF DELEGATES, VIRGINIA, p. 87

HOWARD, W.L, ENSIGN, U.8.X. Service onsteamer Patter-
son, pp. 83,84, Retference to, pp. 158, 159,

HUDSON RIVER. Topugraphical survey of, pp. 35-36.

Service on steamer Bache,
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HUGHES, E. M., LIEUTENANT T. 3. N, ASSISTANT. Com-
pletion of the bydrographic resucvey of Nuntucket Shoals, pp. 23-26.
Hydrographic examipation in the vieinity of Squipnocket Ridge
Shoal, pp. 26-30. Hydrographic examination at the entrance o St.
Simon Sound, Ga., pp. 47438, Hydrographic examinations in Key
West Harbor, Fla., pp. 49, 50, Hydrozraphic survey of the lower
part of Mobile Bay, Ala, including the wain entravee, Grants
Pass, and the dredged channed. pp. 38-54. Reference to, pp. 148,

158, 159,

SON, JOHN J., COLLECTOR OF INTERNAL REYV.

£ AND CUSTODIAN OF PUBLIC BUILDING Al

HARTFORD, CONN. Courtesivs tendered by, to otiicers of the
Survey, p. 32.

HYANNIS LIGHT, MASS., p. 26.

HYANXNISPORT. MASS., p. 26

HYDROGRAFHIC CHARTS, ORIGINALS. Number of. p. 115.

HYDROGRAPHIC DISCOVERIES AND DEVELOPMYNTS
A8 ANNOUNCED IN XOTICES TO MARINERS, pp. 7-8.

HYDROGRAPHIC DIVISION. Annual report of, pp. 155-150.
Reference to, pp, 95, 98, 154.

HYDROGRAPHIC EXAMINATION AT THE ENTRANCE TO
ST. SIMON SOUND, GA.. pp. 47-48.

HYDROGRAPHIC EXAMINATION IN THE VICINITY OF
SQUIPNOCEET RIDGE SHOAL, pp. 28-30.

HYDROGRAPHIC EXAMINATIONS FOR THE COAST
PILOT BETWEEN CAPE ANN AND POINT JUDITIL pp.
19, 20,

HYDROGRAPHIC EXAMINATIONS IN KEY WE§
BOR, FLA., pp. 48-50.

HYDROGRAPHIC VAMINATIONS OF THE
CAPE CHARLES, VA p. 45.

HYDROGRAPHIC INSPECTOR. Abstract of annual report of,
p. 98-99. Annual report of. pp. 149-159. Reference to, pp. 23, 24+
26,20, 46, 49, 157,

HYDROGRAPHIC INSPECTOR'S OFFICE, pp.19,1

JYDROGRATHIC RECORDS.  Of survey of Mobile Bay, p. 34.

LYDROGRATHIC RESCRVEY OF BOSTON BAY AND HAR-
BOR, p. 20.

HYDROGRAPHIC RESURVEY OF PART OF THY UPPER
END OF WASHINGTON (HANNEL, POTOMAC RIVER, p.
4«

HYDROGRAPHIC SHEETS. Of Behm Canal and viciwity,
Alaska. . 52; of coast of Oregon, p.75; of Cuosaw River. ».
C. p. 47; of Nantucket Shoals, p. 24; of physical bydrographic
survey of Nantucket Island, p. 27; of survey of Nantucket and
Marthus Vineyard, Mass., p.29; of survey of Wushington Sound
Wash., p. 80; of surveys on eoast of Washington, p. 75,

HYDROGRAPHIC SOUNDINGS AND ANGLES, ORIGINALS
Nurmber of volumes, p, 114,

EYDROGRAPHICSOUNDINGS AND ANGLES, DUPLICATES
Number of volumes, p.114.

HYDROGRAPHIC SURVEY OF BEAUFORT RIVER, 8.C. AND
VICINITEY, pp. 46-47-

HYDROGRAPHIC SURVEY OF THE COAST OF WASHING-
TON SOUTH OF CAPE FLATTERY, BETWEEN JAMES
ISLAND AND OSETT ISLAXD, p. 76,

HYDROGRAPHIC SURVEY OF THE LOWER FPART OF
MOBILE BAY, ALA,INCLUDING THE MAIN ENTRANCE,
GRANTS TS AND THE DREDGED CHANXNEL, pp. 53-54.

HYDROGRAPHICSURVEYSIN SHELTER ISLAND SOUND,
GREAT ANDLITTLE PECONIC BAY AND ATPROACHES,
pp. 33-34.

HYDROGRAPHIC SURVETYS. Statement of, executed during
the fiscal year ending June 20, 1802, p. 153.

HYDROGRAPHIC SCRVEYS ON THE COAST OF OREGON,
BETWEEN CAPE MEAIES AND CAPE EIWANDA, AND
IN WILLATA BAY AND GRAYS HARBOR, COAST OF
WASHINGTOXN, pp. 74-76.

HYDROGRAPHIC SURVEYS AND RESURVEYS. Of Schoodic
Lakes, Me., pp. 17-1&; for the Coast Pilut, between Cape Ann
and Point Judith. 1p.19-20: of Boeston Day and Harbor, p. 20; of
Nantucket Shoals, pp. 23-26; on coast of Nantucket and Marthas
Vigsyard, pp. 27-29: of Copnecuicut River, p.dl; of the south
coast of Long Island, pp. 82-33: in Shelter Taland Sound, Great and
Little PPeconic Bay and approaches, pp.33-34; of Wasbington
Channel, Potomse River, p.d4: of Appomattox River, Va., pp. 44~
45; of shoal off Cape Chavles, Va., p. 45; of Beaufort River, 8.C., pp.
46-47; at entrance to St.Simon Sound, Ga., pp. 47-48; in Key
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HYDROGRAPHIC SURVEYS AND RESURVEYS- Conlinued.
West Harbor, Fla., pp. 49-50; of tributaries of Pensacola Bay
Fla., pp.30-51; of lower part of Mobile Bay, Ala., pp.53-54; on
coast of Oregon, pp. 76-17: of harbors on Puget Sound, pp. 78-79;
of Washington Sound, pp.79-80; in Behm Canal and vicinity,
Alaska, pp. 82-84; in Yakutat Bay and vicinity, Alaska, pp. 85-86.

HYDROGRAPHY. Statisties of, p.114.

HYDROGRAPHY, ATLANTIC COASY, Abstractof, by hydro-
graphic inspector, py.149-151.

HYDROGRAPHY, PACIFIC COAST, Abstract of, by hydro-
graphieinspector, p. 151,

X

TARDELLA, C. T., ASSISTANT. Topographicand hyvdrographic
resurveys on the south coast of Lonyg Island ¢xtended from Seuth-
ampton towards Montank Point, pp. 32-33. lleference {o, pp.151,
153.

ICED BAR APPARATUS. For base line measurement, pp. 57-58.

IDAHO, Stateof. Includedin Western Division, p. 68. Reference
1o, p.99.

1LLINOIS, State of. Inecluded in Es

INDEX. Ofliterature relating to

INDIANA. State of.  Included in -
cuce to, p. S8, ’

INDIAN HEAD, POTOMAC RIVER, p. 25,

IXDIAN TERRITORY. Included inMiddle Division, p.59.

INFORMATION FURNISHED TO DEPARTMENTS
INDIVIDUALS., Table No. 3, 1882, pp. 117-123.

[INTTTAL BOUNDARY MONUMENT. Northeastern boundary,
. 18,

INYERNAL REVENUE BUREAT, p.98.

INTERNATIONAL BOUNDARY COMMISSION,
STATES AND MEXICO. pp. 68,69, 90.

INTERNATIONAL COMMITYTEE ON WWEIGHTS AND MEAS-
TURES. Expenditares for attendance of American member, p. 185,

INTERNATIONAL GEGDETIC ASSOCIATION. Observation
of variativns of latitude in cooperation with, p. 41. Reference to,
pp- 7L, 05,97,

INTERNATIONAL
afforded by, p. 39,

INTERNATIONAL STRERET, NOGALES, ARIZ, p.91.

INTRODUCTORY STATEMENT. Preceding recordsof progress
in field and office work in annual report, p. 1.

INSTRUMENT DIVISION. Annual report of, pp. 141-145. Sta-
tistics of work of, p. 144, Reference to, pp. 97, 195, 126.

INSTRUMENT SHOP, p. 143,

INSTRUMENTS MADE AND REPAIRED DURING THE
YEAR, p.o7.

10N A ISLAXND, N, Y. p.36.

JOWA. State of. Iucluded in Middle Division, p.59.

ISLAND TOND, MARS,, p. 21

ISLAND POND ROAD, MASS, p.21.

ISLANDS. In Schoodic Lakes, Me., p, 18.

L4

stern Division, p. 17,
, p.132,
ern Divigion, p.17. Refer-

AXND

TUNITED

NAVIGATION COMPANY. TFacilities

J, -

JACKSON, ROLLO 8. Tidal Division, p. 133,

JACKSONVILLE, ST. AUGUSTINE AND HALIFAX RIVER
R. R., p.48.

JACOB, OCTAYE, JR. Recorder, p. 52.

JAPONSKY ISLAND. ALASKA, p. 84.

JAMES ISLAND, WASH., p. 76.

JAMES RIVER, VA, p 44

JASPER, ROBERT T., LIFUTENANT, U. 8. N., chief of the
hydrographie division, p. 98. Referenco to, pp. 154. 156, 158, 159,

JAYNE, J. L., ENSIGN, U.8. N, pp. 158,159,

JEFFERSON CITY, MO, p. 62

JOBRS NECK POND, MARTHAS VINEYARD, MASS., pp.
28, 20.

JOINT BOUNDARY COMMISSION, PENNSYLVANIA AND
DELAWARE, pp.40. 87.

JONES, CHAS. H.,, MESSENGER, p. 143,

JONES POINT, N. Y., p.36.

JORDAN, J. N, LIEUTENANT, U. 8. N,
161,153, 168,

JOYNES, W. W. Pay yeoman, stoswer Gedney, p.76.

ASSISTANT, pp. 79,

ALPHABETICAL INDEX.

JUNGEN, C. W., LIEUTENANT, U. S. N. Service on steamer
Patterson, p.84. Relerence to pp. 158, 159.
JUNEKEN, CHARLES. Civilian expert, pp. 101, 154.

.

EAEMMERLING, G., ASSISTANT ENGINEER, U. 8 N., pp.
158, 159.

EAMMERER, G. J. Recorder. Observations for correction of
chronometer, p. 94, reference to p. 71.

BEANAWHA BASE LINE. Near 5t. Albans, W.Va,, p. 56,

KANSAS. State of, included in Middle Division, p.59. Reference
0, PP. 49, 55.

KANSAS CITY,MO., p.62.

KATAMA BAY, MASS., pp. 27,28.29.

KATAMA BEACH, MASS., pp.27.28.

KEARNEY, 5. A. Instrument maker, p.143.

KEITH, WM. H. Watchman, p.142.

EEKU STRATTS, ATLASKA, pp.83,84.

EELLOGG. Triangnlation station in New Jersey, p. 37,

EENNEBEC RIVER, ME., pp.17,19.

KENTUCKY, State of. Included in Eastern Division. p.17.
erence to, p. b9. .

KING. Triangulation station in Kentucky, p. 59.

KING, HON. W. F., CHIEF ASTROXOMER DOMINION OF
CANADA, AND COMMISSTONER ON THE BOUNDARY
LINE BETWEEN THE UNITED STATES AND TIIE BRIT-
ISH POSSESSIONS IN NORTH AMERICA, p. 101,

EEY,ALBERT L. EXSIGN, U.8.N. Serviceon schooner Earnest,
p-79. Reforemce to p. 158

KEY WEST, FLA., pp. 49, 60.

KEY WEST HARBOR, p. 50.

KEYSER, L. P. Electrotype room, p. 136.

KHANTAAK ISLAND, ALASKA, pp. 85,86,

KIMMELL, H.,, LIEQT., U. 8. N. Service on steamer Blake, p. 24.
Reference to. p. 158,

KINGS BLUOFF-NIEW HARTFORID.
gulation in Minnesota, p. 60.

KISSIMEE, FLA. p.b0.

KLINE, G. W., ENSIGN, U. 8. N. Service on steamer Bache, pp.
48,54. Reference to, pp. 158, 159,

KUMMELL, C.H. Computer, pp. 130, 131,

Ref

Line in schemse of trian.

L.

LA CONNER, WASH.,p.93.

LA CROSSE, WIS, pp. 59, 60.

LAFAYETTE PARK ASTRONOMICAL STATION, SAN
FRANCISCO, CAL. pp. 71, 72, 93.

LAKE COUNTY, CAL., p.72.

LAKE BOTEL, YELLOWSTONE LAKE, p.80.

LAKE TALTREY, MAINE, p. 18.

LAKE SHOLE AND MICHIGAN SOUTHERYX R.R., p.82.

LAKE SURVEY MAGNETIC STATION. At Marquette, Mich.
p. 55, AtMichigan City,Tod., p.55. At Duluth. Minn,, p. 61.

LARKEWOOD, N.J.,p. 08,

LAMBERT POINT, ELIZABETH RIVER, VIRGINIA p. 46,

LANDMARKS. Oncoast of Washington,p. 76.

LANE. Triangulation station in California, p.73.

LANGDON PARK,D.C., p.43.

LANGLEY,PROF. 8. P, DIRECTOR OF THE SMITHSONIAN
INSTITUTION, p. 43,

LA PLAYA. Near San Diego. Cal., p. 91

LATITUDE. Determined at Elizabethtown. Ohio, p. 88. Deter-
termined at points on United States and Mexican boundary, pp.
90,91, Determined at Macon City, Mo., pp.61,62. Determined at
statious in Montana, p.80. Observations for variations of, pp. 2,
93-96. Observed at magnetic stations in Miunesota and Towa, p. 61,
Observed at Reckford, Ottawa and Bloomington, IR, p. 55. Ob.
gerved at Green Bay and Prentice, Wis., p. 55. Observed at Sitka,
Alaska, p. 8. Observed at stations in Colorado and Utah, p. 81,
Observed at Yakutat Bay, Alaska, p. 85.

LATITUDE AND LONGITUDE. Determined at points on the
boundary line between Ohio and Indiana, pp- 88,80,

LATITUDE AND LONGITUDE STATION. At Seattle, Wash,
p.7.
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LATITUDE, LONGITUDE. AND THE MAGNETIC LLE-
MENTS. Determined ata station in the Yellowstone National
Park, p. 8¢, Determined at points on the boundary line between
the United States and Mexico, p. 69.

LATITGDE STATION. At Rockville, Md., pp. 40, 41.

LATILYUDE STATIONS, number of, p. 113.

LAUXMANN, M. Instrument maker, . 143,

LAWY, MISS KATE. Otlice of Assistant in Charge, pp. 98, 126,

LAWRENCEDBURG, IND., p. 88,

LAWS AND REGULATIONS RELATING 10 THE COAST
AND GEODETIC SURVEY OF THE UNITED STATES,
Reference to, p. 140.

LAWSON,CAPT. Pilottug Traveler. ¥Facilities afforded by, p. 76.

LAWSON, JAMES 8, A3SSISTANY., ¥ield wourk in Califoruia,
p. 70. On duaty at suboffice, San Francisco, p. 100.

LEAMINGS AND FIVE MILE BEACHES, N. T, p. 3.

LEAVES OF ABSENCE, pp. 128-120,

LEGISLATURE OF THE STATE OF VIRGINIA, p. 87.

LENGTH. Approximate, of base lue at Holton, Iud., p. 57.

LENGTH OF BASE BARS. Determination of, p. 57.

LENGTH OF GENERAL COAST SURVEY LD, insqnare staiute
miles, p. 114.

LENGTH O LINES. Inscheme oftriangulation of United States
and Mexican boundary, p. 67.

LENGTH OF LINES OF LEVELING, p.63.

LENGTH OF ROADS SURVEYED, in statute miles, p. 114,

LENGTH OF SHORE LINE SURVEYED, in statute wiles, in-
cluding rivers, ereeks, and ponds, p. 114.

LEONARD, J.C., ASSISTANT ENGINEER, U.8. N, p. 158.

LETTER FROM THE SECRETARY OF THE TREASURY
TRANSMITTING ANNTAL REPORT OF THE COAST
AXND GEODETIC SURVEY T0 CONGRESS, p.iii.

LEVELING. Between Old Point Comfort and Richwmond, Va., p.
45. Between St. Augustine and Cedar Keys, ¥la., p.48. Detwoen
tide gange and bench marks and connecting cross sections of
physical hydrographic survey on Nantucket Island, p. 27. Be-
tween tide gauge and bench marks al Suusalite, Cal, p. 72, Be-
tween tide gauges and bench marks at St. Augustine and Cedar
Keys, Fla., p. 48. From bench mark at Delaware, Indiana, to sta-
(ions North Base and Glasgow, Holton Base line, p. 58. Geodetie.
In Missouri, Kansas,and Arkansas, pp. 62-63.  Gevdetic. Method
nsed, p.62. In physical hydrographic survey of Martha’s Vine-
yard, Mass. p. 28. To connect Snelling A venue Base and azimuth
atation at University of Minnesota with bench mark of Missis-
sippi River Conimission at 8t. Paul, Minu., pp. 59, 60. To connect
tidal beneh marks, Conpecticut River, p. 81,

LIBRARY AND ARCHIVES DIVISION. Annnal report of,
pp. 146-148.  Reference to. pp. 97, 98, 125, 126.

LIBRARY BUREAU, p, 147,

LIBRARY COMMITTEE, p, 146.

LIEUTENANT COMMANDERS U. 8. N. Number of, attached to
Coast and Geodetic Survey during fiscal vear snding Fune 30,
1692, p. 158.

LIEUTENANTS U.S.N. Number of, attached to Coast and Geo-
detic Survey during fiseal year ending June 30. 1892, p. 158.

LIEUTENANTS (JUNIOR GRADE) U. 8. N. Number of, at-
tached to Coast and Guodetic Survey during liscal year euding
June 80. 1892, p. 158,

LIGHT-HOUSES. At Duluth, Minn., p.61. At Marquette, Mich.,
p.55. Proposed to be erected on Old Orchard Shoal, pp. 35-36, On
Mobile Bay. p. 52.

LIGHT-HOUSE BOARD, pp. 36,149,

LIGHT-HOUSE INSPECTOR. PHILADELYHIA, p. 100,

LIGHT VESSELS. Determined in positinn. p. 26,

LINCOLN. Triangulation station in, Kausas. p. 63.

LINCOLN BRANCH OF UNION PACIFIC R.R., p.63.

LINCOLN COUNTY, KANS, p.62.

LINDENKOHL, A, Drawing division, p. 133,

LINDENKOHL, H. Drawing division, p 183.

LINE OF LEVELING OF PRECISION RUN BETWEEN OLD
POINT COMFORT AND RICHMOND, VA. pp. 45 46.

LINES OF SPIRIT LEVELING, length of, in statute miles. p.113.

LIPPINCOTY. Triangulation station in New Jersey, p. 87.

LIST OF STARS OBSERVED FOR LATITUDE AT ROCR-
VILLE, MD.,, p.93.°

LITTLE, F.M. Tidal Division, p. 183,

LITTLE HASTE BEACON, p.20.

LITTLE ISLAND I'OXD, MASSACHUSETTS, p. 21

i
i
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LITTLE PECONIC BAY, NEW YORK, p.33.

LITTLE ROCK, ARK., p. 62.

LOCATION IN POSITION OF THE ASTROPHYSICAL STA-
TION OF THE SMITHSONIAN INSTITUTION, pp. 43-44.

LONG ISLAND, X. Y. Resarveys on south coast of, pp. 32-33.

LONG ISLAND SOUND, p. 36.

LONGITUDE. Determined at Macon City, Mo., pp. 61, 62;
mived at points on United States and Mexivan boundary, pp. 90,91;
determined at Yakutat Bay, Al 2, p. 85; difference of, deter
wined between Tacoma, Wash., and Sitka, Alaska, pp. 77,78
observed at Sitka. Alaska, p. 84 determined ob Oliio and Indiana
bonudary line, p. 56.

LONGITUDE STATIONS. At Butler, Ind., . 8%: at Chicago, 111,
P 34; at Elizabethtown, Ohio, p. 88: at Helena, Mont.. p.80: at
Mucon City, Me., p. 61; at Mivneapolis, Minu., p-33; ar Omaha,
Nebr., p.60; at Yellowstone Lake, p. 80,

LONGITCTDE STATIONS, CHRONOMETRIC OR
Number of, p. 113.

LONGITUDE STATIONS, TELEGRAPHIC. Number of. p. 115.

LONG POND TO SMITHS POINT, NANTUCKET. Hydro-
graphic sheet, p. 27.

LONG. W. M., Janitor, p. 142.

LOPEZ SOUND, p.79.

LOS ANGELES, CAL., pp. 62, 68, 90, 91.

LOS ANGELES-SAN DTEGO. Primary longitnde live, p. 91.

LOS ANGELES, CAL~YUMA, ARIZ. Primary longitude Jine,
p.91.

LOUISIANA, State of. Included in Middle Division, p. 59.

LOVERS LEAP. Triangulation station in Alabama, n. 54.

LOWER CHANNEL BEACON. Alobile Bay, p. 53.

LOWER FLEET. Mobile Bay, Ala., p.53.

LOWXNDESBORO, Triangulation station in Alabama, p. 54.

LOW,W. P, LIEUT. U. 8. N. ASNISTANT. Hydrographic re-
survey of Boston Bay and Harbor, p. 20. Service on sehooner
Eayre, p. 34. Reference to, pp., 150, 158, 154,

LUBRY, JOEXN F., EXSIGN U. 8. X, p. 158,

LUCAS, KANSAS, p. 63.

LUDLAMS BEACH, NEW JERSEY, p. 38,

LUTHERAN CHURCH, BUTLER, IND., p. 89,

deter-

LUNAR,

m.

MACON CITY, MO, pp. 61, 62.

MACON CITY COURT HOUSE, MO., p. 62.

MAGNETIC DECLINATION. DIP AND INTENSITY. Obser-
vations for in States east of the Mississippd River and at Washing-
ton, D.C.,, and Richwmond, Va., pp.55.56.  Determined at stations
in Minnesota and Iowa, p. 61. Determiued at stations on Unired
States and Mexican boundary, pp. 69, 90, 8t. Determined at sta-
tions in Montana, p. 80. Obgerved at triangulation stations in
Colorado and Utah, p. 81.

MAGNETIC OBSERVATIONS. Expenditures for, p.171; at Los
Angeles, Cal,, computationr of, p. 130; at Sitka, Alaska, p. 84; at
Yakutat Bay, Alaska, p. 85; on the Hawaiian Islands, p.495: origin.
als, number of eahiers, p. 114; originals, numberof volumes, p. 114.

MAGRETIC OBSERVATIONS AT STATIONSIN MICHIGAN,
WIRCONSIN, OHIO, INDIANA, ANDILLINOIS, AND ALSO
IN WASHINGTON, D. C., AND RICHMOXD, VA pp. 53, 56.

MAGNETIC OBSERVATIONS AT STATIONS IN THE
STATES OF MINNESOTA AND IOWA, p. 61.

MAGNETIC OBSERVATORY. At San Antonio, Texas.
moved to new location, p. 68.

MAGNETIC OBSERVATORIES IN OPERATION, p. 113,

MAGYNETIC STATIONS. At Bloomington, Il p. 53; at Colum-
bas, Ohio, p. 55; at Grand Haven, Mich., p. 55; at Green Bay,
TWis., p. 55; at Marquette, Mich., p.55; at Michigan City, Ind,,
p. 55: at Ottawa, Ill., p.55; at Prentice, Wis,, p.55: at Richmond,
Va., p. 55; at Rockford, IIL, p. 55; at Sault de Ste. Marie, Mich.,
55; at Springtield, IN., p. 65; at Washington, D. C., p. 55; in Miu-
mesota and Lowa; location of, p. 61; occupied in Western States,
reference to, p. 52.

MAGNETIC WORK. BStatistics of, p.113.

MAGNETOMETERS, p. 144.

MARQUETTTE, MICH., p.55.

MAHON.C. Drawing Division, p. 134.

MAINE.STATE OF. Included in Eastern Division, p.17;
ence to. p. 21,

MALASPINA GLACIER, ALASKA, p. 8.

20
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MALL. Tdang;alstion station in District of Columbia, pp. 43,44
MAMMOTH BOT SPRINGS HO’J.‘EL p-17.

"MANOMET, MASS., p.21.

MANOMET GRAMMAR SCHOOL, MASSACHUSETTS, p. 21
MANOMET HILLS, MASSACHUSETTS, p. 21.

-MANSFIELD, H. B., LIEUT. COMMANDER, U.8.N,, ASSIST-
" ANT. Base measurement, triangulation, shore line and hydro-

graphio surveys in Behm Canal and vieinity, southeastern Alaska,
pp. 82-84; reference to, pp. 152, 153, 158, :

MAPES, MISS.,L. A. Chart Divigion, p.137.

MAPS. Colleetw:u of, in library, pp. 146 147; of Philadelphia water
front, p. 40.

MAPS AND CHARTS. Sta.tlstios of, p. 114.

MARCUSE, DR. REPRESENTATIVE oF mTERNATIONA_T‘
GEODETIC AS:SOCIA.’I‘ION oL

MARE ISLAND OBSERVATORY, p. 84. .\

MARINDIN, HENRY 1. ASSISTANT. Conipletlon of the phys-
ical hydtogmphic survey.of the south coast of the island of Nan-
_tmoket from Weeweder to Smiths Point, and similar survey begun
on the south coasst of Marthas Vitneys.rd, pp 27-29. Office work
p. 28. Reference to, p: 161, - -

MARITIME EXCHANGE, ]?HILADELPHIA 7.100.

MARRE. Trisngnlation station in Califotnia, p. 73.

MARR, R. A, Topographic and hydrographic surveys én the coast
*of New Jeraey, between Atlantic City and Cape May, pp. 38-39.
" Refevence to, pp. 108, 151, 153.

MARTHAS VINEYARD, MASS., pp. 27,28.

MARTIN, ARTEMAS. Libraryand Archives Division, p.147.

“MARY ISLAND, ALASKA, pp. 82, 83,

MARYLAXD. State of. Included in Eastern Division. p.17.

- MASHPEE RIVER, MASSACHUSETTS, p. 26.
. MASSACHUSETTS State of.  Included in Eastern Diviaion, p.

2 17. - Reference to, pp 47, 48,54 96.° Survey of town bgundaries,
-pp. 21,22.

: ,MASSACHUSETTS TOPOGRAPHICAL SURVEY, pp, 21, 22, 130.

P

‘MAUNA KEA (MOUNTAIN), HAWAI;IAN ISLANDS, p. 95.

MAUPIN, WM. C. Computing Pivision, p. 131.

MAXWELL, D. E, GENERAL MANAGER FLORIDA CEN-
TRAL AND PENTNSULA R.R.,p.48.

MAYER, A.N.,,ENSIGN U.8 N. Service on steamér Gedney, pp.
76,151, Referencé to, pp- 158, 159.

MAYOR OF HOQUIAM, WASH. Facilities atforded by, p.76.

MAYOR OF MYERS,FLA. TFacilities afforded by, p. 50.

McADORY, R. J., recorder, pp. 27,85. '

MoARTHUR, steamer, pp. 79, 83, 151, 152, 155, 159.

MoBLATR SHOAL, pp. 23, 143 -

MCCOEKLE, §.C., ASSISTANT. Establishment of an sutematic

. tidal station on South Wharves, Philadelphia, p.89. In charge of
sub-office, Philadelphia, p. 100

© McDONALD BAY, ALASKA. Hydrographic sheet of, p. 82.

MeGRATH,J. E., ASSISTANT. Trigonometrical operations for

the determination of the geographical position of the peak of
Mount $t. Elias. Observations for latitnds, azimuth, and the

+ magnetic el ts and determinati of longitude by exchanges
of chronometers betwéen Yakutat Bay and Sitka, AIA/ska, p. 8.
Reference to, pp. 78, 84, 100, 131, 1;2

McLANE. Triangulation station in Kans&s, p. 65.

McLANE, WM. B. Messenger, p. 143,

" ‘MCLEAN. Triangulation station in Tennessee, p. 5.

" MEADES RANCH. Triangulation station in Kansas, p. 63.

. EEADOW*ZEOMQALT. Line of triangulation in Staté of Wash-

ington, p. 77.

i MEASUREMENT OF A PRIMARY BASE LINE AT HOLTOXN,

RIPLEY COUNTY, IND., pp. 56-58.
MECOX BAY, LONG ISLAND, N. Y., pp. 32, 33.
MECOX AND GEORGICA PONDS, LONG ISLAND, p. 151.

“ MEN. Reduction in number of, allowed by the Navy to Coast Sur-

~ vay vessels, p. 79.

MENDELL @ H., COL.,U S ENGINEERS. Member of Board of
* Fngineers hodewse asystem™! sewerage for San Franeisco, p. 92.

]mNDmALL, C.E. ‘Roeorder, p.28.

M.ENDEN HALL, T.C. Superintendent of the Coast and Geodetic
Suxvey, pp. iii; 95 129, 155, 189, 196. (See also under Superintend-
ent.}

" MENDOCINO r‘omgw ‘¢AL, p.72

MERIDIAN LINES: Established in Ya]lowatonel’ark, p.80. Laid
out ab Ehmhbth'bown, Q'hio, p.B8. " Laid oub at Macon City, Ma,,
p. 62. Lald out at Unlen mty. Ind., - 88, | Reference to, p. 67.
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MERRILL, J.’L. Recorder, p. 19, (R

METHQODIST CHURCH, BUTLER, IND., .89, « ¢ L

_METHODIST CHURCH, ELIZABETHTOWN, OHIO, p.88.

METHODIST EPISCOPAY, CHURCH, UNION CITY, IND;, p.89.

METHODIST UNIVERSITY, SIOUX CITY JOWA, p. 61,

METHOD OF LEVELING, p. 62. !

METHOD OF OBSERVING. In latitude and longnnde work on
United States gnd Mexican boundary, pp. 90-91. !

METRIC WEIGHTS. Densitics agd masses of, p. 196.

MEXICAN AUTHORITIES. ' Facilities afforded by, p. 67.

MEXICAN COMMISSION ON UNITED STATES AND MEXI—
CAN BOUNDARY, p. 90.

MEXICAN GOVERNMENT, p. 90.

MIACOMET RIP TO LONG POND, NANTUCKET. Hytro-
graphic sheet; p.27. g R

MICHIGAN. State of. Included in Eastern Dlvlsmn,p 17. Mag-
netic work in, pp. 55, 53.

MICHIGAN CITY,IND.,p.55.

MICROMETER HEADS; p. 04

MICROMETER VALUE, Of Zenith Telescope No 3. Obsarva-
tions for, p. 94.

MIDDLE BASE. Trlangula,mon station in Mimnesuta. p. 60.

MIDDLE DIVISION. Abstracts of field work in, pp.59-68. Refer-
ence to magnetic work im,p.55. Reference to work under heaﬁ
of, p, 80.

MIDDLE GROUND,MOBILE BAY, p.53.

MIDDLE POINT, POINT YBEL 2. Base in survey of Caloosa-
hatchee River, Fla., p. 50. '

MIDDLE RIVER,N.J., p, 88.

MIDDLESEX COUNTY, MASS., . 22. . ‘

MIDDLETOWN, CONN., p. 81 :

MILES RUN ADDITIONAL OF OUTSIDE OR DEEP.SEA
SOUNDINGS, p-il4é .

MILLER, W. G., ENSIGN, U.8.N. Servieson steamer Pattereon,
p.83. Reference to, p. 158.

'MILLS STATION,D.C.,p.43.

MILTON,FLA., p.51. o

MINNE APOLlS,, MINN., pp. 60, 61.

MINNEAPOLIS-OMAHA. Referenceto determination of differ-
ence of longitude between, p. 85. ‘

MINNESOTA §tate of. Included in Middle T)ivision, p.%i). Prog.
ress of state survey of, pp. 192,193, Reference to, p. 897 .

MISCELLANEQUS DIVISION, pp. 97, 125, 126, Annual xeport of,
pD. 140-143. Statistics of work of, p. 140. .

MISSION GROUNDS, YAKUTAT BAY, ALASKA, p. 85.

. MISSISSIPPI. State of. Included in Eastem Division, p.17.

MISSISSIPPI RIVER, pp. 55, 60.

MISSISSIPPI RIVER COMMISSION, Pp. 21, 22,59, 60.

MISSOURL State of. Included in Middle Division, p. 59, Refer-
ence to, pp. 46, 49.

MISSOURI PACIFIC R. R., p.62.

MISSOURI RIVER COMMISSION, p. 62. N

MITCHELL, E.S. Drawing division, p.134. .

MITCHELL, JAMES F. Service in Maine, p.19. :

MOALE, EDWARD, JE., ENSIGN, U.8. XN, bervwe on schooner
Earnest,p.79. Reference to, p. 158.

MOBILE, ALA., p. 53.

MOBILE BAY AND ENTRANCE, pp. 61,52, 53,98, 150

MOBILE BAY LIGHT-HOUSE, pp. 53,54

MOCHO. Trisngulation station in California, p.70. ~
MONOMOY LIGHT, MASS., p. 23. '

MONOMOY POINT, MASS., p.23.

MONTANA State of. ‘Include(l in Western Division, p. 68. Ref-
erence to, p.91. -

MONTAUK POINT, N.Y., pp. 82,33,

MONTGOMERY, MICH.,, p.89. :

MONTGOMERY COUNTY, MD.,p. 41.
MONUMENT. Marking trm.ngnla.hon station, Colsons, in New
Jerasey, p. 87.

MONUMENTS. Of United States and Mexican boundary line.
Geographical positions determined, p. 80.

MONUMENT STREAM, ME, p.18.

MOORE, F. TForeman in charge of plate printing, Coast and Geo-
detic Survey Offico, p. 186,

MOORE, W. 1., LIEUT. COMMANDER U.S8, N., ASSISTANT.
Assigned to the command of steamer Patterson, pp. 83,84. Refer:
ence to pp. 85, 152, 158, 159. T
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" MORSE, FREMONT, SUBASSISTANT. Chronometric longitnde

"work, and ebservations for latitude and the magnetic elements at
Sitka,.Alaska, p. 84. References to, pp. 78,100,101,

MOSMAN, A, T., ASSISTANT. Measurement of a piimary base
line at Holton, Ripley’ County, Ind., pp. 56-58. Appoiniment and _

service as one-of the commissioners of the TUnited States and
‘Mexican Boundary Survey, pp. 58,69,90. Connection of the Kana-
wha base line, St. Albans, W. Va., with the transcontinental tri-

. angulation, p. 58.  Reference to, pp, 52, 88.

MOSS, F FREDERIQK V. Tide observer at Cedar Keys, Fla., p. 49.

MOUNT CONNESS, p. 100

MOUNT DIABLO. Triangulation station in California, pp. 70, 71

MOUNT ELLEN, Triangulation station in Utah, p.81.

MOUNT HELENA. Triangulation station in California, p. 72.

MOUNT HELENA TOLL HOUSE, p.72.

MOUNT HOPE BAY, MASS,, p.22.

MOUNT SANHEDRIN. Triangulation stn.tion in California, p.72.

MOUNT ST. ELIAS, ALASKA. Determination of geographical
position and height of, p.85. Reference to, p. 152.

MUDDY RIVER,p.81.

MUIR, W. C. P., ENSIGN, U. 8. N. Service on steamer Blwke PD-
24,25,47. Reference to, pp- 158, 159.

MUNCY COVE, ME,, p.18.

MURRAY, HARRISON. Fireman,p.143.

MUSQUASE SETTLEMENT, MAINE, p. 18,

MUSQUASH STREAM, ME,, p.18.

MYERS, FLA,, p.50.

N,

| NAMES O¥ VESSELS, THEIR TONNAGE, ETC. IN THE
‘SERVICE OF, THE U. S. COAST AND GEODETIC SUR.
VEY PURING THE FISCAL YEAR ENDING JUNE 30,
1892, p. 169. .
. NANTASKET ROADS, MASS., p.20.

NANTUCKET, MASS., pp. 23, 25.

NANTUCKET HARBOR, MASS,, p.23.

NANTUCKET ISLAND, pp. 27,151,

NANTUCEKEY SHOALS. Resurvey of; pp. 23-26. Expenditures
for work on, p.167. Referenco to, pp. 45, 98.

NANTUCKET AND MONOMQY SHOALS. Reference to sur-
vey of, p. 149. '

NAPA COUNTY, CAL.,p.72.

NAPEAGUE LIFE-SAVING STATION, LONG ISLAND, NEW
YORK, p. 32.

NAPHTHA LAUNCH. Useof, in Flonda. D 50, 51.

NARRAGANSETT BAY, p. 30.

NARROWS, THE, WILLAPA B.IVER, WASHIN GTON P. 5.

NASH, D. A., SECRETARY BOARD OF COMMISSIONERS OF

.« PILOTS, 'NEW YORK, p.87. . X

NATARTS BAY, OREGON, p. 75.

NATIONAL ACADEMY OF SCIENCES, p. 145.

NATIONAL PROTOTYPE KILOGRAMME XNO. 4, p. 198,

NA_TIONAL PROTOTYPE METRE NO. 11, p. 99.

NATIONAL PROTOTYPE METRE NO. 21. Reference m, Po.
67, 196.

NATIONAL PROTOTYPES oF STANDARD METB.E AND
KILOGRAMME, p. 97.

NATIONAL SOLDIERS" HOME, HAMPTON, VA., p.46.

NAVAL OFFICERS ATTACHED TO COAST AND GEQ-
DETIC SURVEY OFFICE, p. 159.

NAVAL OFFICERS ATTACHED TO THE UNITED STATES
COAST AND GEODETIC SURVEY DURING THE FISCAL
YEAR ENDING JUNE 30, 1892. List of, p. 158.

" NAVAL OFFICERS ATTACHED TO'THE UNITED STATES
COAST AND GEODETIC SURVEY JUNE 30, 1892, List of,
p. 159.

NAVAL STATION BEAUFORT RIVER, SOUTH CAROLINA,
p.46.

NAVAL TRAINING STATION, p. 30.

" NAVAL WAR COLLXGE, p.80.

NAVIGATION. Incresse in, along the Atlantic Coast, p. 84.

NAVY DEPARTMENT, pp. 25, 30.

NAVY PAY CORPS, p. 100.

NAVY-YARD, NEW YORK, p. 24.

NEBRASKA. State of. Included in Middle Division, p.59.

NELSON, JOHN, SUBASSISTANT. Service in California, p. 70.
Office work, p.70. Computing Division, p. 129,

=
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NESBITT, MRS. M. E. Tidal Division, p.133,

NEUPHAR. Wrecked steamer, p: 38, .

NEVADA. State of. - Indluded in Western 'Diwsmn, P. 08,

NEWARK, DEL., p. 87.

NEW BRUNSWICK, p. 18.

NEWBURG, N. Y., p.86. -

NEW CASTLE, DEL., p. 87.

NEW CASTLE COURT-HOUSE, p. 40.

NEW EDDYSTONE ROCK, ALASKA, p. 83.

NEWPFIELD. - Triangnlation station in New J arsey, p. 2.

NEW HAMPSHIRE. State of. Included in Eastern Divmlon,
p.17.

NEW HARTFORD, MINN., p. 59. .

NEW JERSEY. State of. Included in Eastern Divmlon, p. 17,
Topographic and hydrographic-surveys on coast of, pp. 38,39, Trt-
- angulation in, pp. 37, 181. Referemce to, p. 99.

NEW LOXDON, CONN., pp. 34, 150.

NEW MEXICO TERRITORY. Included in Western D1v1510n,
p- 68.

NEW ORLEANS, LA, p.62.

NEWPORT, K. 1., p.30."

NEWPORT NEWS, VA, pp. 45,46,

NEW VESSELS. Needed for Coast and Geodetic Survey, p. 155.

NEW WHATCOM, WASH., p.92.

NEW YORK. Stateof. Included in Fastern Division, p, 17.

NEW YORK CITY, pp. 24, 29, 34, 46,41, 49.

NEW YORK HARBOR, p. 37.

NICHOLS, H. E, COMMANDER U.8. N, ASSISTA'\TT, p. 154,

‘NICHOLS FARM MASSACHUSETTS, p.21.

NOGALES ARIZ., pp.69,90,9].

NOGALES, ARIZ. -EL PASO, TEX. Primary longitude lius,
p. 91, \.

NORMAL SCHOOL, LOS ANGELES, 'CAL., p.91. !

NORMAL STATE COLLEGE, BLOOMING’lON ILL,, p. 55. ~

NORRIS, MONT., p.80.

NORTII BASE. Staﬁwn marking end of base line at Holton, Ind.,
p.57. Triangulation station in Minnesots, p. 60

NORTH BAY, WASHINGTON, p.75. ’

NORTH CAROLINA: State of. Included ju Esstern Division, -
.17. Reference to pp. 55, 59.

NORTH CHANNEL, WILLAPA BAY, WASHINGTON, p. 7.

NORTH DAXOTA. BState of. Included in Middle Division, P 59.

NORTHEASTERN BOUNDARY MONUMENT, p. 17.

NORTH RIVER, NEW YORK, p.37.

NORTHWEST PASSAGE LIGHTHOUSE, KEY WEST I‘LA.,
. 50.

NOTICE TO MARINERS NO. 147. R/efereuce to, p. '75.

NOTICES TO MARINERS, pp.98,140.

NOYACK BAY, NEW YORXK, p.33. ; : . .

NUMBERING OF CHARTS. pp. 138,139, ~, T

NUMBER OF MILES (GEOG—RAPﬁICAL) RUN WHILE
SOUNDING,D. 114, ’

NUMBER OF SOUNDINGS, n 114.

NUMBER OF VOLUMES IN LIBRARY, p, 146.

0.

OAKDALE, CAL, 1.7

OBJXCTS NOT NAMED. Expenditures for, pp. 173, 174

OBSERVATIONS FOR INVESTIGATING THE VARIATION
OF LATITUDE AT A STATION IN R()CKVILLE MD.,
p. 41, 93.

gBSERVATIONS FOR THE VARIATION OoF LATITUDE
AT A STATION IN ROCKVILLE, MD., AT A STATION
IN SAN FRANCISCO, CAL., AND AT A STATION IN-
HONOLULU, OAHU, IN COOPERATION WITH THE WORK
OF THE INTERNATIONAL GEODETIC ASSOCIATION Pp-
2, 93-95.

OBSERVATIONS FOR THE VARIATION OF LATITUDE
AT HONOLULU, OAHTU, pp. 9%, 95.

OBSERVATIONS FOR THE ‘VARIATION OF LATITUDE .A.I
SAN FRANCISCO, CAL., pp. 93,%4.

OBSERVATORY HILL. Trmngulatlon station in Wmconsin,

P. 56.

OCCU?ATION OF A STATION IN CONTINUATION OF THE
PRIMARY ‘1RLANGUL ATION OF THE PACIFIC COAST H
OBSERVATIONS FOR THE VARIATION OF LATITUDE'
CHARGE OF THE SUBOFFICE AT SAN FMCISGO
ETC., p, 70-72. T
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OCCUPATION QF STATIONS IN EASTERN TUTAHO AND
WESTERN COLORADO FOR THE EXTENSION T0O THE
EASTWARD OIF THE TRANSCONTINENTAL TRIANGU-
LATION NEAR THE THIRTY.NINTH PARALLEL, pp.
BO-82,

OCEAN CITY, N. J.. p.3%.

OFFICE DIVISION, y. 98,

OFFICE EXPENSES. Estimate for, p. 15.

OFFICE FORCE. Estimate for pay of, pp. 14, 15.

OFFICE REPORT NO. 1, 1892; REPORT OFyIHE ASSISTANT
IN CHARGE OF TIHE OFFICE FOR THE FISCAL YEAR
EXDING JUNE 30. 1892, pp. 1256-148. Reference to, pp. 41, 85.

OFFICE REPORT NO. 2 1892: REPORT OF THE HYDRO-
GRATPHIC INSPECTOR FOR THE FISCAL YEAR 1892, pp.
140-159. Reference to, p. 88,

OFFICE REPORT XNO. 3.1
ING AGENT FOR THE L
Refurence to, p. 04,

OFFICE REPORT NO. 4 1892: REPORT OF
ANT IN CHARGE OF STATE SURVEYS FOR
CAL YIZAR 1802, pp. 191-193.  Reference to, p. 99,

OFFICE REPQRT NO.5, 1822 REPORT OF THE ASSISTANT
IN CHARGE OF THE OFFICE OF STANDARD WEIGHTS
AND MEASURES YOR THE FISCAL YEAR 1892, pp. 195-198.
Refer to, p. 66,

OFTFICE OF UNITED STATES STANDARD WEIGHTS AND
MEASTRES. Abstract of verifications of weights and measures
made during the fiscal year 1892, pp. 197-108, Résumé of opera-
tions of, p. 8. Estimate for salaries anil contingent cxpenses.
pp. 15,18, Reference to. pp. 41, 97, Annual report of assistant
in charge of, pp. 195-168.

OFFICERS AXD MEY OF THE NAVY ATTACHED TO VES.
SELS OF THIL COAST AND GEODETIC SURVEY DURING
FISCAL YEAR ENDING JUNE 80, 1893, Number of. p. 159,

OFFSHORE SOUNDINGS. Expenditures for, p. 168,

OGDEN, H. G., ASSISTANT. Examinations and surveys at the
wouth of the Brazos River, Texas, fo locate the new channel and
other recent improvewents, pp. 66. 67, Chief of Engraving Divi-
siow. p. 187, Reference to, pp 100, 123, 151, 163,

OGDEN PEAK. Triangulation station in Utal, pp. 81, 82,

OIITO. State of. Inciudedin Eastern Division, p. 17, Referenceto,
1. 88.

OKLAHOMA TERRITORY.

OLATHE KANS, p.62,

O ORCHARD SHOATL.
house on, pp. 35, 86.

OLD POINT COMFORT, VIRGINTAL 45, 46,

OL.D SOUTH SHOAL, pp. 28, 1490,

OLTVER.W.T. Roedman,p. £7.

OLYMPILA, WASH., pp. 78. 92, 2.

OLYMPIA HTARBOLR, WASHINGTON, p. 02,

OLYMPUS RANGE OF MOUNTAINS. p. 76,

OMAHA NEBR, pp. 60,61,

OMAN,J. W, ENSIGN T8N,
48,54, Reference 1o pp. 158,159,

ON THE CHANGES IN THE OCEAN-SHORE LINES OF
NAXTUCKET ISLAND, MASSACHUSETTS, FROM A COM.
PARISON OF SURVEYS MADE IN TIHE YEARS 1846 TO
1887 AND IN 1801, (See Part 11, Appendix No. 6)

ON THE DIRECT SYNTHETICAL METHOD OF ADJUST-
ING A TRIANGULATION. (See Part 11, Appendix No. 12).
ON TIIE LEAST SQUALE ADJUSTMENT OF WEIGHINGS,

(See Part 11, Appendix No. 100}

ON THE MEASUREMENTS OF THYE BASEK LINES AT HOL
TON, IND, AND AT 8T, ALDANS, W. VA 181 AND 18902,
{(See Part 1T, Appendix Ko, B

: REPORT OF THE DISBURS.
SCAL YEAR 1892, pp. 161-189.

THE ASSIST-
THE FI3-

397

Incladed in Middie Division. p. 59,

Determination of position for light-

Service on stemuer Bache. pp. 24,

ON THE RESULTS OF SPIRIT-LEVELING OF PRECLIION
BETWEEN CORINTH. MISs., AND MEMPHIS, TENN.

FROM OBSERVATIONS MADE IN 1800 AND 1801,
I11. Appendix No. 4.)

ON THE RESULTS OF SPIRIT-LEVELING: OF PRECISION
BETWEEN OKOLONA, MISsS., AND ODIN, ILI., FROM
OBRSERVATIONS MADE IN 1885 AND IN 1888 TO 1820, (Sce
Part 11, Appendix Ne. 3

ON THE TIDES AXND CURRENTS IN THE HARBOR OF
EDGARTOWN AND IN KATAMYA BAY, MARTIIAS VINE-
YALD, MASS., (Sec Part IL. Appendix No.5.)

(See Part

ALPHABETICAL INDEX,

OX THE VARIATION OF LATITUDE AT ROCKVILLE, MD.,
AS DETERMINED FROM OBSERVATIONS MADE IN 1801
AND 182 IN COOPERATION WITH THR INTERNATIONAL
GEODETIC ASSOCIATION. (See Part IT.  Appendix No. 1.)

ON THE VARTATION OF LATITUDE AT WAIKIKI, NEAR
HONOLULUT, HAWAILAN ISLANDS, AS DETERMINED
FROM OBSERVATIONS MADE IN 181 AND 1892 IN C0OP-
ERATION WITH THE INTERNATIONAL GEODETIC
ASSOCIATION. (See Part IT. Appendix No. 2.)

ORCAS ISLAND, p. 131,

OREGON, State of. Tueluded in Western Division, p. 68.
raphy un coast of, p. 151,

OREGON AND WASHINGTON.
169, 170.

ORIENT, ME,, p.17.

ORIGINAL SHEETS. Numbering of, p 146,

OSBORNE COUNTY,KANS., p. 63.

OSETY ISLAND, WASHINGTON, . 76.

OSTERVILLE, MASS., p. 26

OTTAWA ILL., p.55.

OTTAWA COUNTY, KANS,, p. 6. .

OUTLETS. Through heaches on Marthas Vimeyard. Mass., pp.
28.20.

OVER,C. H.T. Messenger, p. 143.

OYSTER BEDS. Survey of, for State of Virginia.
pp. 532, 87, 88.

OYSTER CULTURE, p. 26,

OXSTER POND, MARTHAS VINEYARD MASS, p. 29,

Hydrog-

Expenditures for work in, pp.

Reference to,

»,

PACIFIC COAST, p. 33,

PACIFIC COAST PILOT, DIXON ENTRANCETO YAKUTAT
BAY, p. 101,

PAGE, J. Computer. pp. 128, 130, 181,

PAGE, PETERL. Messenger p. 143,

PAIDGONET, MASS.,

PALATKA, FLA, p. 48,

PAMPHLETS IN LIBRARY, p. 146,

PARADE GROUND STATION, SITKA, ALASKA, p. R4,

PARK COMMISSION, TACOMA, WASH., p.78.

PARKER, DAVID. Watchman, p. 142.

PARSONS, FRANCIS H., CHIEF OF DIVISION OF LIBRAR
AND ARCHIVES, pp. 97, 88,100, 125, 147, 148, .
PARSONS, JOHEHN W, DISBURSING AGENT, U. 5 COAST

AND GEODETIC SURVEY, pp. 99. 161, 189.

PART I, OF ANNUAL REPORT. (See uuder Annual Report.)

PARTIES DOING TIDAL WORK EXCLUSIVELY, p. 114.

PARTIES DOING TIDAL WORK IN CONNECTION WITH
HYDROGRATHIC WORK, p. 114.

PARTIES ENGAGED IN GRAVITY MEASURES,
P. 113,

PARTIES ENGAGEDIN RECONNAISSANCE. Numberof,p. 113

PARTIES, HYDROGRAPHIC, IN CHARGE OF CIVILIAN
OFFICERS. Number of, p. 114.

PARTIES, HYDROGRAPHIC, IN CHARGE OF NAV AL OFFIL-
CERS. Number of, p. 114,

PARTY RXPENSES. Estimate for, pp. 11-13. Expendifures om
account of, during 1892, pp. 167-175. Recapitulation of expendi-
tures for, 1892, p. 173, Classification of expenditures for, p. 176,

PAST ASSISTANT SURGEQONS, U, 8. N. Number of attached
to Coast and Geodetie Sarvey during fiscal year ending June 30,
1892, p. 158.

PATMOS HEAD. Triangulation statien, p. 81.

PATTERSON. Steamer, pp. 83, 152, 155, 159.

PAXTON. Triangulation station in California, p. 73.

PAYMASTERS, U. 8. N. Number of attached to Coast and fieo-
detic Survey duringfiscal year ending June 30,1892, p. 158.

PAY OF FIELD OFFICERS. Estimate for, p.13. Expenditurcs
for, pp. 162, 163,

PAY OF OFFICE FORCUE.
fur, pp. 165-166.

PEASE, A. C., Recorder, p. 61.

PECK, MISS IDA. Office of Assistant in Charge, pp. 98, 197, 129,
Computing division, p. 131.

PECKS BEACIL LIFE.SAVING STATION, N.J., pp. 38, 30,

PECONIC RIVER, NEW YORK, p, 33.

PELRCE, E. L, p. 22

Number of,

Estimate for,)pp. 14, 15. Expenditures
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PENDULUM APPARATUS, p. 41,97, 145.

PENDULUM OBSERVATIONS, ORIGINALS, number of
umes, p. 134,

PENDULTM STATION. Moved from Smithsonian Institution to
Coast and Geodetic Survey Oflice, p. 97,

PENNINGTOX, ROBERT, Recorder, p. 58,

PENITENTIARY HILL, YUMA, ARIZ., p.9l.

PENSACOLA, FLA,, p. 51

PENSACOLA BAY, FLA., p. 50.

PENSACOLA NAVY-YARD, p.5i.

PEXXN, WILLIAM, p. 40.

PENNSYLVANILA, State of. Included in Eastern Idvision, p. 17.

PERCY, IL T., PASSED ASSISTANT SURGEON, U, 8, X. Berv-
jce on Steamer Patterson, p. 83.  Reference to, p. 158.

PERDIDO BAY, pp. 51, 52

PERDIDO AND MOBILE BAYS, p.51.

PERKINS, F. W., ASSISTANT. Continuation of the primary tri-
angulation in Alabama to the southwarl and southwestward
towards a connection with the triangulation of the Gulf coast, pp-
54,55, Triangulation along or near the thirty-ninth parallel con-
tinucd in western Kansas apid castern Colorado, p. 64. Reference
to, p. 59.

PERKINS ISLAND, MAINE, p. 19.

PERSONAL EQUATION. Determined by observersin telegraphic
longitude party, pp. 61, 62.  Leference to, p. 38,

PETERBBURG, VA, p 4.

PHILADELI'HIA, CITY OF. Survey of water frout, pp. 20, 39. 40.

PHILBRICK OBSERVATORY, KEY WEST. FLA. p. 49

PHILLIPS, CAPT., p. 20.

PHOSPHATE MINING COMPANIES IN VICINITY OF PORT
ROYAL, S C., p. 47,

PHOSPHATE ROCK. In bed of Beautort Iliver, South Caroling,

vol-

P47,
PHOTOGRAPHE, Tlustrative of tield operations, p. 147,
PHOTOGRATPHING. Statistics of, p. 1385,

PHOTOLITHOGRAPHS OF CHARTS, p. 136,

PHYSICAL HYDROGRAPHY. Expenditures for, p.170.

TICO TERI(Q. Triangulation station in Mexico, p. 67,

TIGMAN, G, W., COMMAXNDER T. 8. N.. IN CHARGE OF
MOXNITOR FLEET AT RICHMOXND, VA, TFacilities ufforded
by, p. 44

PILLSBURY, J. E, LIEUT., U.8. N..p. 48

PILOT. Employment of, in entering Grays Harbor, Wash., p. 76,

PINE HILLS, MASS, p. 2L

PINE MOUXT. Triaugulatinn station in New Jersey, p. 37.

PINEY. Triangulation stationin West Virgicia, p. 58.

PLANES OF REFERENCE. For hydrography of Mobile Bay, p-
53. For hydrography of Brunswick Harbor entrance, Ga., p. 48,
For hydrography of Beanfort River, S, C., p. 46. For geodetic lev-
eling in Florida, p. 49.

PLAXE TABLE SHEETS. (See Topographical Sheets.)

PLATE PRINTING OFFICE, p. 136.

PLUMBING. In Coast and Geodetic Survey Buildings, p.128.

PLYMOUTH, MASS., .21,

POHLERS, G. F. Drawing Division, p. 183,

POINT ARENA. Triangulation and astronomical station in Cali-
foruia, pp. 72, 8.

POINT AVISADERO, CAL. p.72

POINT BROWN, WASIL., p.75.

TPOINT CHEEALIS, WASH., p.75.

POINT FRANCIS, ALASKA, 1. 82,

POINT JUDITH, R. L., pp.19, 34. 157,

POINT SUR, CAL., p. 70.

POINT SUR LIGHT-HOUSE. p. 70.

POLLOCK RIP LIGHT VESSEL, p.25.

POND. Triangulation station in Kansas, p. 64

POND, E. J. Drawing Division, pp. 1335, 134.

TOND ISLAND, MAINE, p.10.

POPOLEN CREEX, NEW YORK, p.36.

PORT ANGELES, WASH., pp. 78, 93, 152.

PORTLAND, OREGON, pp. 35, 76.

PORT ROYATL, S C., p.47.

PORT SIMPSON, B. C, pp.82. 83, 84, 152,

PORT TOWXSEND, WASH,, pp.78, 83, 84, 92, 152,

PORT WALTHALL, VA, p 44,

POST-OFFICE SITE, SAN FRANCISCO, p.9o2.

POTOMAC RIVER. Hydrographic resurvey of part of the upper
end of Washington Channel, p. 44. Reference to, pp. 25, 42. 151.
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POUNDSTONE, H. ¢, LIEUT.
tersun, pp. 83, 84, 108, 129,

POYER J.M. ENSIGXN, U5 N o
76.  Reference to, p. 158

PRATYL J.F., ASSISTANT. Reconnaissance apd triangulatiou

for resnrvey of the harbor of Seattle and for the survey of Shil-

shole Bax, p. 77. Transportativn of chronomneters for differcice
of longitude between Tacoma Washington and Sitka, Alaska.
Triangulation for the revision ef the shore line and resurvey of
tlm hydrography of Tacoma Harbor, pp. 77, 78, Referenceto. p. 84,
REFATORY NOTE. Explaining arrangement of contents of
Annuul Lleport, p. vii.

PRENTICE, Wlis, p. 55,

PRESBYTERIAN CHURCH, ELIZARETHTOWN, OII10, 1. 88,

PRESBYTERIAN CIIURCH, ALASKA, p. 84,

PRESBYTERIAN CHURCH SPIRE. Triangulation statiou at
Petersburg, Va.. p. 44,

PRESCOTT-ITAMPTON.
nesota, p. 69,

PRESIDEXNT OF THE UNITED STATES, pp. 92, 1238,

PRESTON, E. D, ASSISTANT, Observations for the variation
of latitude at Honolulu, Oabu, pp. 94-95.

PRIMARY TRIANGULATION, Iu California, pp, T0-71.
PRINTED SHEETS OF MAPS AND CHARTS DEPOSITED
WITH SALE AGENTS., Number of. p. 115
PRINTED SHEETS OF MADPS ANXD CHARTS DISTRIBUTED,

Number of, p. 115.

PRINTED SHEETS OF MAPS AND CHARTS SOLD AT COAST
AXD GEODETIC SURVEY OFFICE. Nuwmber of, 1, 115,

PRINTING OFFICE. Improvements in. p. 96,

PRINTING AND BINDING. Estimate for, p. 13.

PRITCHETT, PROF. I, 5, DIRECTOR WASHINGTON TXNT-
VERSITY OBSERVATGRY., 3T, LOUIS, MO, Observationa
for longitude in couperation with telegraphie longitude party, pp.
61, 62. Facilities afforded by, p. 89.

PROCEEDINGS OF SCIEXTIFIC SCCIETIES. p. 347,

PROCTOL, WM. B. Ship's writer, schouner Eagre, pp. %0, 34.

T.&8. N. Scrvice on steamer Pat.

e o steamor Gedney, .

Line in scheme of triangulation in Min-

PROGRESS SKETCHES., Showing localities of work in Eastern
Division. Reference to. p, 17. In Middle Division, p. 50. In

Western Division. p. 68,

PROJECTIONS., Shewing location of speed-trial course in San
Franpecisco Bay, p. 72, Forsurvoy of coast of Washington, p. 75.
For swrvey of Washington Sound, Wash., p. 79, TUsed in
Boston Ilarbor survey. p. 20. Used in hydrographic survey of the
lower part of Mobile Bay, p. 54, TUsed in resurvey of Nantucket
Shoals, p. 23. Tsed in survey of Beaufort River, 8. C., p. 47,
Used in survey ot Ceasters Harbor Tsland, p, 30

PROMISED LAND, LONG ISLAND, K. Y., p.53,

PROMONTORY. Triangulation station, p. 82,

PROMONTORY PENINSULA, p. 82.

PROSSER, WM. F., PRESIDENT OF HARBORK-LINE COM-
MISSION OF THE STATE OF WASHINGTON, p. 93.

PROVIDENCE FORGE, VA, p.45.

PRUNE HILL, COLUMBIA RIVER, p. 74.

PUBLICATIONS OF THE COAST AND GEODETIC SURVEY.
Distribution of, p. 97.

PUBLICATIONS OF THE COAST AND GEODETIC SURVEY
RECEIVED DURING THE YEAR FROM THE PUBLIC
PRINTER. Tabulated statement, p. 142. ¢

PUBLICATIONS OF COAST AXD GEODETIO SURVEY SENT
TO PRESS DURING THE YEAR, p. 140,

PUBLIC PRINTER, p. 97.

PUBLIC SCHOOL, ELIZABETHTOWX, OHIO. pp. 83,

PUBLIC SCHOOL, UNION CITY, IND,, p. £9.

PUBLISHING OBSERVATIONS. Estimate for, p. 15.
tures for in 1892, p. 177.

PUDDLECOCK CUT, APPOMATTOX RIVER, VA, p.44.

PUGETY SOUND, WASH. Resurvey of harbors on, pp. 78-79,

PULIZZI, TALROT. Coast Pilot Division, pp. 99, 157,

PUNTA GORDA, FLORTDA, p. 50.

PUTNAM, G. R, AID AND SUB \Sbl}TA\'T, Service iu tele-
graphic longitude partv, pp. 34, 85. 56, 60, 69. 80, 88, 89, 90, 61,

Expendi-

Q.

QUARRIES, On Columbia River, p. 74.
QUEEN. Steamor, pp. 78. 84,

QUEENS CHAPEL ROAD .C. p. 43
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QUTCK. Schosoner, pp. 50, 51,154,
QUILTHUTE RIVER, WASH., p. 76,
QUITM AN MOUNTAIXS, p. 67,

R.

RABBIT VALLEY, UTAH, p.81.

RAMSAY, F M, COMMODORE, T. 8. X, CHIEF OF BUREAT
OF NAVIGATION, NAVY DEPARTMENT. p. 3¢.

RANDOLPH, B.B. Recorder.p. 84

RANDOLPH. ME. p. 19

RANDOLPH COUNTY, IND., p. 85,

RANGES. Used by New York harbor pilots.
points on, p, 7.

RATY, W. P, LIEUCT. U. 5. N., ASSIRTANT. Contincation of the
shore line and bydrographic survey of Washington Sound, pp-
79-80. Reference to. pp- 83, 84, 152, 153, 158. 159.

READY. Schooner, p. 154,

RECAPITULATION OF EXPENDITURES FORCONTINGEXNT
EXTENSES, STANDARD WEIGHTS AND MEASURES, 1892,
. 185.

RECAPITTLATION OF PARTY EXPENSES, p. 174

RECONNAISSANCE, Forsumey of Delaware and P'ennsylvania
boundary line, pp. 40.87. For triangulation in Alabamy, p. 54, For
triangulation in Minnesota. pp. 39-60. For triangulation neces.
sary in resurvey of Tacoma Harbor. Wash, p.78. Statistics of,

Determination of

AISSANCE AND OCCUPATION OF STATIONS IN
COXTINUATION OF THE PRIMARY TRIANGULATION
NORTH OF SAN FRANCISCO BAY, pp. 72,78.

RECONNAISSANCE AXND TRIANGULATION FOR RESTR-
VEY OF THE HARBOR OF SEATTLE AXND FOR THE
SURVEY OF SHILSHOLE BAY, p. 7.

RECONNAISSANCE AND TRIANGULATION FOR THE
LOCATION OF THE BOUXNDARY LINE BETWEEN THE
STATES OF PENNSYLVANIA AND DELAWARE, p. 40,

RECORD OF THE DIFFERENTIAL VALUES OF THE MAG
NETH! ELEMENTS CONTINUED AND ABSOLTTE VAL-
UES OF THESE ELEMENTS DETERMINED MONTHLY
AT THE AUTOMATIC REGISTRY STATION, SAN AN
TONIO, TEX., p. 68.

RECORDS. Statistics of, p. 114,

RED FISH POINT-SAND STRING. Line of triangulation used
a8 a base in the survey of Blackwater Bay, p. 51.

REFORM SCHOOL, D.C. p. 42.

REFRACTION. A cause of errors in leveling work. p. 49.

REGENYAS,C. E. Instrument maker, p. 143

REID, L. W. Computing Division.p. 129.

REID, PROY., p. 131,

RELATION OF YARD TO METRE, p. 97.

REPAIRS ANDMAINTENA 1 OF VESSELS. Estimate for,
p.13. Reference to. p. 154, Expenditures for, 1892, pp. 176-177,
Classification of expenditures for, p. 177,

REPORT OF ASSISTANT IN (HARGE OF THE OFFICE
FOR THE FISCAL YEALR ENDING JUNE 3¢, 1892, pp. 126
148,

REPORT OF THE ASSISTANT IN CHARGE OF STATE
STURVEYS FOR THE FISCAL YEAR 1892 pp. 191-195.

RETORT OF THE ASSISTANT IN CHARGE OF THE OFFICE
OF STANDARD WEIGHTS AND MEASURES FOR THE
PISCAL YEAR 1892, pp. 195108,

REPORT OF THE CHART IMVISION, U. 8. COAST AND GEO-
DETIC SURVEY OFFICE, FOR THE FISCAL YEAR EXND-
ING JUXTE 80, 1892, pp. 137-140.

REPORT OF THE COAST PILOT DIVISION FOR THE FIS.
CAL YEAR ENDING JUNE 30, 1892, pp. 156-157.

REPORT OF THE COMPUTING DIVISION, U. S COAST AND
GEODETIC SURVEY OFFICE, FOR THE FISCAL YEAR
EXDING JUNXNIE 30, 1802, pp. 129-121.

REPORT OF THE DISBURSING AGENT FOR THE FISCAL
YEAR 1892, pp. 161-159.

RETORT OF THE DRAWING DIVISION, U. 8. COAST AXND
GEODETIC SURVEY OFFICE, FOR THE FISCAL YEAR
ENDING JUNE 30, 1892, pp. 1133, 134.

REPORT OF THE ENGRAVING DIVISION, T, 8. COAST
AND GEODETIC STRVEY OFFICE, FOR THE FISCAL

YEAR ENDING JUNE 80, 1802, pp. 334-137.

|
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REPORT OF THE HYDROGRAPHIC DIVISION FOR THE
FISCAL YEAR 1892, pp.155-106.

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE
FISCAL VEAR 1892, pp. 149-159.

REPORT OF THE INSTRUMENT DIVISION, T. 5. COAST
AND GEODETIC SURVEY OFFICE, FOR THE FISCAL
YEAR ENDING JUXNE 30, 1892, pp. 143-145.

REPORT OF THE LIBRARY AND ARCHIVES DIVISION,
T. 8. COAST AND GEODETIC SURVEY OFRICE, FOR YHE
FISCAL TEAR ENDING JUNE 30, 1892, pp. 146-148.

REPORT OF THE MISCELLANEOUS DIVISION, U. 8. COAST
AXD GEODETIC SURVEY OFFICE, FOR THE FISCAL
YEAR ENDING JUNE 80, 1892, pp. 140-143.

EPORT OF THE TIDAL DIVISION, U. 8. COAST AND
GEODETIC SURVEY O¥F¥ICE, FOR THE FISCAL YEAR
ENDING JUNE 20, 1892, pp. 132, 133.

REPORTS (ANNUAL) OF CHIEFS OF OFFICE DIVISIONS.
Reference to, p. 125.

REPORTS (AXNTUAL} OF THE COAST AND GEODETIC
SURVEY. Distribution of, p. 141.

RETORTS OF BASE MEASURIEMENTS AT HOLTON, IND.
Reference to, p. 57.

REPORTED DANGERS.
170.

RESTORATION—ZEOMOALT. Line of triangulation in State of
Washington, p. 77.

RESCTLTS OF MAGNETIC OBSERVATIONS AT STATIOXNS
IN ALASKA AND IN THE NORTHWEST TERRITORY,
DOMINION OF CANADA, 18389-1891. (See Part 1T, Appendix
No 1l

RESTULTS OF THE OBSERVATIONS RECORDED AT THE
U. 5. COAST AXND GEODETIC SURVEY MAGNETIC
OBSERVATORY AT LOS ANGELES, CAL., BETWEEN
THE YEARS 1882 AND 1830, TART IV. RESULYS OF
THY DIFFERENTIAL MEASURES OF THE VERTICAL
FORCE COMI'ONENT, AND OF THYE VARIATIONS OF
DIP AND TOTAL FORCE. (See I'art TI, Appendix No. 7.1

REVILLAGIGEDO CILANNEL, ALASKA, pp. 82,83.

REVILLAGIGEDO ISLAND., ALASKA, p. 152.

REVILLE, MISS A, G, Tidal Division, p. 185,

REYNOLDS, L. X, LIEUTL. 7.8, N, ASSTSTANT. Resurvey of
Nantucket Shoals, pp. 28, 24, 25, 26.  Refercuce to. pp. 19, 150, 153,
158, 156.

RHODE ISLAND, istate of.
Reference to, p. 21.

RHODES, EUGENE. Engraving Division, pp. 96, 137. Miscella-
neous Division, p. 142,

RICHARDS HEIRS, p. 127,

RICHARDSON., ATTRELL. Messenger, p. 143,

RICHMOND, VA., pp. 45, 46, 55.

RIO GRANDE RIVER. Reference to, pp, 17, 19, 67, 90, 91.

R10 GRANDIE WESTERN It L., p. 81,

Expenditures for examination inte, p.

Inciuded in Eastern Division, p. 17.

RIPLEY, C. 8, LIEUT. U. 8. N. S8crvice on schooner Fagre,
pp- 20, 158, 159.
RITTER, HOMER Y. Esxpertobserver. ServicainMassachusetts,

pp- 28, 29; topugraphical additions and revisions in the vieinity of
01d Peoint Comfort, Newport News, and of Lambert Pvint, Eliza-
beth River, Virginia, p. 46.

ROAN HIGH KNOD, Triangulation station, p. 59.

ROCK. Found in Gloucester Harbor, Mass., p. 20.

ROCKS AND ISLANDS. Off coast of Washington, p, 76.

ROCKFORD, ILL., p.55.

ROCKVILLE, MD. Tatitude station, pp. 40. 41; meference to. PY-
03, 96,

ROCKWELL, CLEVELAND, ASSISTANT. Triangnlation and
topography of the Columbia River from above Vancouver towards
the Cascades, pp. 79-74; a member of Topographical Conference,
p- 74 resignation as assistant, p. 74

ROCKY HILL, CONNECTICUT, p.'31.

RODGERS, A. F., ASSISTANT, Completionof the topographical
survey of the coast of California from Cape San Martin to Point
Sur. Triangulation for completing the topographical survey of
San Francisco entrance, p. 70; office duty, p. 70; member of Topo-
graphical Conference, p. 70.

RODMAN, HUGH, ENSIGN U. S. N. Service on steamer En-
deavor, p. 26. Service on steamer Backe, p. 54, Reference to pp.
158, 159.

ROETH, §.X. Clerk tv Hydregraphic Inspector, pp. 99, 155.
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ROORBACIER, J, H., ENSIGN T, 8. N,
Rlake, pp. 24, 25,47, Reference to p. 158.

ROSE AND CROWNXN SHOAL, pp. 23, 149,

ROSLYXN. Astronomical station in Virginia, p. 44.

ROSS, JOHN. Coast Pilot division, pp. 154, 156,

ROSS MOUNTATIN. Triaugulaiion stationin California, p. 72.

RUDYARD BAY, ALASKA. Hydrographie sheet of, p. 82.

RUEPRECHT. Instrument maker of Vienna, p. 99.

RUBSELL, KANS.. p. 64,

RUSKELL COUNTY, KANS,, p. 63.

Service on steamer

RUSSIA. Triangulation station in New dersey, p. 37.
RYAN, THOMAS W,, ENSIGN U. 8. N. Service on steamer £y

deavor, p. 26. Reference to, pp. 158, 159.

-,

SATFORD, DR.J. M. STATE GEOLOGIST, TEXNESSEE. p. 1u2.

SAFFORD, M. V. Recorder, pp. 38,29,

SAG IHARBOR, N. Y, pp. 33,34,

SAKS COVE, ALASKA. Hydrographic sheet of, p. 82.

SALARIES., PAY OF FIELD OFFICERS. Expenditures for
pp. 162-163.

SALARIES. PAY OF OFFICE FORCE.
163-166.

SALARIES. STANDARD WEIGHTS AND MEASTURES, 1re2.
Expenditures for, b 184,
SALEM HARBO, MASS
SALINEK RIVER, KANS

SALT LAKE CITY, . 8L

SAN ANTONIO, TEX., p. 68

SAN DIEG(O, CAL., p.69.

SANDERSON PEAK. Triangulation Station in Texas, p. 67,

SANDYFORD, EDWARD. Service in Maine, p. 10,

SAN DIEGO, CAL. pp.90-91L

SAN DIEGO, CAL—YUMA, ARIZ. Primary longitude line. p, 91, ,

SAND INLAND, ALA., .53,

10, CAL.. pp. 35,70, 73, 82, 83, 93.

SAN FRANCISCO ENTRANCE, p. 70.

SAN FRANCISCO HARBOR, .83,

SANIBEL ISLAND,FLA . p.50.

SAN JOAQUIN AND SACRAMENTO VALLEYS, p. 71.

SANDWICH ROAD, MASS, p 21,

SAULT DE STE. MARLE, MICH., p. &5,

SATSALITO, CAL.. pp. 71, 72.

SAVANNAH RIVER ENTRAXCE, p. 47.

SAVOY, WILLIAM, Messenger, p. 143,

SCHOODIC LAKIS, ME., pp. 17, 18,

SCHOOLHOUSE HILL. Triangulationstation inConnecticut, p. 31.

SCHOONTERS. In service of Coast and (feodetic Survey. Number
of, p. 159,

SCHOTT,CHARLES A, ASSISTANT. In charge of the Com-
puting IHvision, pp. 93, 95, 67, 125, 144.

SCHULTZ, L. . Magnetic Observatory, San Antonio. Tex,, p. 68

SCHWARZ, JACOB. Mechanician, Weights and Measures. 1. 143,
Instrument maker, p. 143,

SCORESBY,  Schooner. pp. 23, 140,

SCOTT, H,T. PRESIDENT OF UNION IRON WORKS, SAN
FRANCISCO, CAL., p.72.

SCOTT, HON. IRVING M., p. 92,

SCOTT MOUNTAIN. Triangulation station in California, pp. 7i.
100.

SCRAXTON, F. .
TOWN, CONN, p. 32

SCRIBNER,E. H. ASSISTANT ENGINEER U.S N, p. 158.

SEA ILEVEL. Investigation of periodical fluetuation of, pp. 96, 138,

SEATTLE, WASH. Resurvey of harbor, p, 77. Population of. p. 77.

SECONDARY BASE APPARATUS, p. 56.

SECOND LIGHT-HOUSE DISTRICT, p. 23

SECRETARY OF STATE, p. 90.

SECRETARY OF THE NAVY, pp. 25, 45,78,

SECRETARY OF THE TREASURY. Letter from transmitting
Annual Report of Ceast and Geodetic Survey to Congress, p.iif.

Reference to, pp. 40, 74. 87, 90, 95, 99, 15, 161, 162.

SELF-REGISTERING TIDAL STATION. Established at Seat-
tle, Wash., in connection with resurvey, p. 77.

SEMINARY HILI. DUBUQUE. IOWA, p. 61.

SEWERAGE. San Francisco, p. 92.

Espenditures for, pp.

pp- 20, 150.
, p. 63,

D
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SHELL POINT, FLA., p. 5.

SHELTELR ISLAND sSOUND, pp. 33, 150.

SHELVING. For Library, p. 147,

SHIDY, L. P., Tidal Division, p 133,

SHILSHOLE BAY, WASHINGTON, p.77.

SHOAL SPOT. Foeund in Sulen: Harbor, Mass., p, 20,

SHOAL SPOTs. Examination of, p. 34,

SHOALWATER PASS, ALASKA. Ilvdrographic sheet ofl p. 82,

SHORE LINE. of 8choodic Lakes, Moo, p. I8

SHORE LINE AND HVDROGRAPHIC SURVEYS IN YAK-
TAT BAY AND VICINITY, ALASKA, pp. 85,

SHOVELFUL SHOAL LIGHT VE:

SHTURTLEFF, CALVIN, Janitor, p. 142.

SIBLEY, TOW A, p. 61.

SIEBERT, JOHN S, TEMPORARY ALD., Serviee in Indiana,
p. 058, In West Virginia, p. 535, offtce work. p. 58.

SIERRA BLANCA, TEXAS p. 67,

SIERRA BLANCA PE Triangulation stationin Texas, p. 67,

SIERDA TIILL. Triangulafion station in Califurnka. p. 7o,

SIGNALS. Fortriangaiation. Krecfedin Kansas, p. 64,

SIMMSN. Triangulation station in West Virginia. 1. 38,
SIMOXNS, AL Dishursing effice, pp. 99, 161, -~
SINCLAIR. Triangulation station in California, p. 75

SINCLALIR, C. ., ASSISTANT. Determination by exchanges of
telegraphic signals of the longitudelines Albany-Detroit, Detroit-
Chicago, and Chicago-Minneapolis. Observations tor latitude at
5. Determinations of the geographicnl positions

of stations in Ohio and Indiima as o measure preliminary to the

corrcet location of the boundary line between those states, pp. 50
84,89, Idetermination of the longitude of Macon City. Mo., by ox-
changes of telegriphic signals with St Lounis and obs fons tor
latitude at Macon City, pp. 61, 62, Detormination by exchanges of
telegraphic signals of the primary longitude line, Minneapoli
Omala, pp.60-6L.  Dreterminations of latitude, longitade, and the
magnetic clements at points on the houndary line between tha
United States and Mexico for the International Doundary Connnig-
sion, pp. 63,9091, Exchangesof tolegraphic signals for determin-
ing the longitude ot a station in the Yellowstone National Park.
Observations for the latitude of this station, and for the magnetic
elewents. p. 80,

SIPHON TIDE GAUGE, pp. 25,27, 28.

SIOUX CITY,IOWA, p. 6L

SITEKA. ALASKA, pp. 77, 78, 84, 100,

SKERRETT JOSEPH 5., COMMODORE T.5 N, COMMANID-
AXT OF NATVY-.YARD. WASHINGITON D. 7, . 41,

SKETCH. Of reconnaissance in Minnesotia. Reference 1o, p. 69,

SMEATON BAY ANCHORAGE, ALASKA. Hydregraphie shedt
of p. 82,

SMEATON ISLAND, ALASKA, p. 83

SMEDLEY. SAM'L, CHIEF ENGINEER
PHILADELDPHIA, p. 89,

SMITH, Triangulation station in California, p. 72

SMTTI, My, p. 28,

SMITH, BENJ. H., SURVEYOR, DELAWARE AND PENNSY L.
VANIA BOUNDARY COMMISSION, pp. 40,87,

SMITH, EDWIXN, ASRINLANT. Observations for investigating
the variation of latitnde ¢ station in Rockville, Md.. pp. 4195,
Chiet of Instrament, Division. pp. 41,97, 143, 143.  Temporarily in
charge of office of Standard Weights and Measures, p. 195, Ref-
erence to pp. 40, 96. 99, 125, 120, 134,

SMITH, ;. T., ASSISTANT SURGEOXN, U, 8. N. Service on
Steamer Hassler. p. 86, Reference to, pp. 153, 159,

SMITH.J. G, Rteamer Patterson, p. 83,

SMITH. MINSS PATULA B, Disburaing oflice. pp. 99, 161.

SMITH POINT, Potoinne River, p. 25,

SMITHS POINT, MASS.p. 27

SMITHSONIAN BUILDING. p.43.

SMITHSONIAN INSTITUTION, pp. 43, 145,

SMOKE. A cause of delax in survey of Columbia River, p. 74 In
San Joaquin and Sacramento Valleys. p. 71

SMOOT, JOON H. (lerk to Engraving Division, pp. 67, 17,

SNELLING AVENUE BASE. pp. 59.60.

SNOW,ELMER E.. p. 28

SNOW MOUNTAIN. Triangulation station in California, p. 73.

SOLOMON RIVER, KANSAS, p. 63.

SOMERVILLE, DAVID, watchman. p. 142,

SOMMER., E.J. Drawing Division. p. 133.

SONOMA COUNTY, CALIFORNIA, p. 72,

AXND SURVEYVOR,
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SOUTHAMPTON.N. Y.. p. 32,

SOTUTH BASE. Station marking end of Holton, Ind.. base line, pp.
&7, 5838

SOUTH BASE. Triangnlation station iv Minnesota, p. 60.

SOUTH BEND, WASH., p. 151,

SOUTH BROOKLAND,D.C., p. 4.

SOUTH CAROLINA. State of. Inchuded in Lastern Division. p.
17, Reterence to, pp. 25,

SOUTH CHANNEL, WILLAPA BAV, WASHINGTON p. 75

SOUTIL DAKOTA. State of, Incbuled in Miaddle Division, p. 39,

SOUTH GLASTONBURY.CONN., p. 31,

SOUTH MASHPEE, MASS., p. 26,

SOUTH SHOAL, 1 19,

SPATLDING. J. 6. Tide observer. Sandy Hool, p. 37

SPEARKER OF THE HOUSE OF REPRESENTATIVES, p, 162,

SPECIAL APPOINTMENTS, pp. 2-3

SPECIAL OPERATIONS. Abstractof work under heading of, pp.
87-95. Reference to. pp. 63,60, 71,

SPECIAT SURVEYS FOR THE CITY AND COUNTY OF 8AX
FRANCISCO. p. 2,

SPECIAL SURVEYS FOR THE STATE OF VIRGINLA. pp. 1-2,
K788,

SPECIMENS OF BOTTOM, nwinber of, p. Lid.
of Nuntucket Shouls, p. 24

SPEDNIC LAKE, ME, p. 18,

SPRECKFELS sUGAR HEFINIDRY, p. 72,

SPRINGVIELD, ILL, p.§

STY.  Schooner, pp. 54, 154,

SQUIPNOCKET LEDGE, p. 29,

SCUIPNOCKET RIDGE SHOAL, pp. 29, 150.

STATFE AND BOX GAUGES DISCONTINTED, p. 114,

STAFEF AND BOX GAUGES ESTABLISHED, p. 114
TALBANS W VA p 58,

3 NDARD BASE BARS, pp. 56. 57, 98,

STANDARD 100-METRE COMPARATOR.

STANDARDS OF LENGTIL, pp. 195-186.

STANDARDS OF MASS, p. 196,

STANDARD WEIGHTS AND MEASURES, QFFICE OF COXN.
STRUCTION OF. Expenditures for, pp. 184185, Estimates for
pp.13-16.  Annual teport of assistant in charge of office of, pp.
195-198. TReference to, pp. 58, 144,

STATE CAPITOL BUILDING, JEFFERSON CITY, MO, p. 62.

STATE DEPARTMENT. p. 152,

STATE DEPARTMEXNT BUILDING, p. 43.

STATEMEXNT OF EXPENDITURES OF THE U, 8. COAST AND
GEODETIC SURVEY FOR THE FISCAL YEAR ENDING
JUNE 80, 1RG2, pp. 162-189.

STATEMENT OF HYDROGRAPHIC SURVEYS REXECUTED
DURING THE FISCAL YEAR ENDING JUNX 30, 1892, p. 153.

STATEN ISLAND, N. Y., p. 3G

STATEN ISLAND FLATS, p.36.

STATE FAIR GROUXNDS, RICHMOND, VA, p.55.

STATE GEOLOGIST OF MISSOUTRI, p. 62, .

Obtained in survey

Reflerence to. p. 57,

STATE LINE HIGEWAY, OHIO AND INDIANA, p.89.
STATE LINE POSTS, OHIO AND INDIANA, p. 8.

STATES AXD TERRITORTEN BETWEEN THE MISSISSIPPI
RIVER AXND THE ROCKY MOUNTAINS. Cowmprised in
Middle Division, p. 5.

STATIEES AND TERRITORIES BETWEEN THE ROCKY
MOUNTAINS AND THE PACIFIC. Included in Western

Division, p. 68,

STATES EAST OF THE MISSISSIPPT RIVER. Included in
Kastern Division, p. 17. Magnetic observations in, p.55.

STATE SENATE, VIRGINEA, p. 87

STATE SURVEYS, p. 9. Anmualreport of Assistant in charge of,
pp.101-193. Expenditures for, p. 172. Recapitulation of expendi-
tures for 1892, p. 183. Total expenditures on account of, inclnding
fiscal year 1892, p. 193.

STATES WEST OF TUHE
observations in, p. 55.

STATION CREEE, §. C., p. 150,

STATION MARKS. At ends of hase line, Holton. Ind., p.57. On
Golorade and Kansas boundary, condition of, p. 60, - Used in sur-
vey of Pensacola Buy and vicinity, p. 51

STATIONS OCCUPIED FOR HORIZONTAL MEASURER.
Number of, p. 113.

STATIONS QCCUPIED FOR MAGNETIC WORK. Numberof,
p. 113,

MISSISSIPPI RIVER. Magnetic
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STATIONS OCCUTIED FOR VERTICAL MEASURES., Num-
ber of, p. 113,

STATISTICS. Of field and ofice work of the Coast and Geodetic
Survey for the fiscal year 1802, and toial ta June 19 1802, pp. 113~
115; of Teconnaissance, p. 113; of base Hues. p. 1175 of trianguia
tion, p.113; of astronomical wurk, . 113 of magnetic work, p. 113
of gravity measures, p. 113 : of topagraphy, p.114; of hydrography,
p-114; of records. pp.114-115; of maps aud charts,p.115; of en-
graving and printing, p. 115: of work of Iustramoent Thvision,p.
144,

ST, ATGUSTINE., FLA., p. 48.

ST. CROIX RIVER. A tributary of the Mississippi River, p. 5%,

STEAMERS. In service of Coast and Geodetie Survey, number of,
p- 159; on Caloosahateheo River, IMla., p.50.

STEAM TFISHING VESSELS, p.34.

STEEL TAPES. BASE LINE MEASUREMENT WITH, pp. 56,
57,58,

STEVEXDH, GEORGE W.. GENERAL MANAGER
PEAREE AND OHIO R.X. Facilitics afforded by, p. 46.

STEVEXS, L. L. Service in Connecticnt, p. 32, 3

STEVEXS, R. W. Paymaster's yeoman, U. 5. Navy, Schooner
Eagre. pp. 20, 34.

STEVEXS INSTITUTE, HOBOKEXN, X.

STIDHAM, H. L. Recorder, pp. 51, 4, 65.

STIERLE AUTOMATIC TIDE GAUGE, p.2¢.

STINEMAN, EMORY. Recorder, Steamer Endecaver, p. 26.

S8T. JOHXS RIVER, FLORIDA, 1. 48

ST. LOUTS, MO, pp. 56. 61, 62, 88. 89,

STORM, OTTO. Instrument maker, p. 143.

ST.PATL, MINX,, pp. 61,80,

ST. PATL C1TY COURT-HOUSLE, pp. 59, 60,

STRAIT OF FUCA, p. 76.

STRAITS OF GEORGIA, p. 79.

STREERUWITZ, PROF. VOX,
VEY OF TEXAS, p. 67.

ST, SIMON SOTXD, GA.
150.

STURGES, MRS, AL .
division, p. 133,

SUB-OFFICE OF THE COAST AND GEODEYTIC SURVEY., AT
PHILADELPHIA, p. 160

SUB.OFFICE OF THE COAST AND GEODETIC SURVEV, AT
SAN FRANCISCO, CAL., pp. 71, 100101,

SUGARLOAF MOUNTAIN. Triangulation station in Maryland,
pp. 40, 41,

SUMMARY OF RECORDS RECEIVED IN THE ARCHIVES
DURING THE FISCAL VEAR 1802, p. 148,

STMMARY OF WORK DOXNFE IN THE TIDAL
DURING THE YEAR, pp. 132-133.

SUMMARY OF WORK DURING THE YEAR IN THE DRAW.
ING DIVISION, p. 134,

SUNDRY CIVIL ACT, pp. 99, 127.

SUPERINTENDENT OF THE U. 8. COAST AXND GEODETIC
SURVEY AND OF STANDARD WEIGHTS AND MEAS-
TURES. Appointed commissioner on the boundary line between
the United Statos and the British Possessions in North America,
p-101. References to, pp. 23,30, 32, 40. 41, 43, 46, 48, 56, 60, 68,74, 81,
47, 88, 60, 92, 03, 05,97, 98, 144, 145, 155. 161, 189, 198.

SUPERVISING ARCHITECT OF THE TREASURY, p.127.

SUPERVISING SURGEON-GENERAL, MARINE.-HOSPITAL
SERVICE, p. 127.

SURVEYS FOR THE HARBOR.LINE COMMISSION OF THE
STATE OF WASHINGTON, pp. 2, 92-93.

SURVEY OF THE BOUNDARY LINE BETWEEREN THE
STATES OF PENNSYLVANIA AND DELAWARE, p. 87,

CHESA-

J., pp. 41, 145,

STATE GEOLOGICATL SUR.
Examinuation at entrance to, pp. 47-48,

Dishursing oftce, pp. 99, 161. "Vidal

DIVISION

.

TABLENO.1,1802. DISTRIBUTION OF THE FIELD PARTIES
OF THE COAST AND GEODETIC SURVEY UPON THE AT-
LANTIC, GULF OF MEXICO, AND PACIFIC COASTS, AND
IN THE INTERIOR OF THE UNITED STATES, DURING
THE FISCAL YEAR ENDING JUNE 30, 1892, pp. 105-112.

TABLE NO. 2. 1892, STATISTICS OF FIELD AND OFFICE
WORK OF THE COAST AND GEODETIC SURVEY FOR THE
FISCAL YEAR 1802, AND TOTAL TO JUNE 30, 1892, pp. 113
115.



ALPHABETICAL INDEX.

TABLE NO. 3, 1892, INFORMATION FURNISHED TO DE-
PARTMENTS OF THE GOVERNMENT IN RETLY T0 SPE.
CIAL REQUESTS, AND TO INDIVIDUALS UTON APPLT-
CATION, DURING THE FISCAL YEAR ENDING JUXNE 30,
1892, pp. 117-123. Reference to . 96.

TABLES. Accompanying report of Libravy and Archives Division,
Reference to p. 140,

TABULARSTATEMENTS ANDANNUALOFFICE REPORTS.
Lixt of, p. 103,

TACOMA, WASH., 1. 77, 78, 84, 85.

TACOMA T ARBOR WASIIINGTON. Resurvey of shoreline, p. 73,

TARAPUTS. Triangulation station, p. 81.

TARBOX, GLENNIE, ENSIGN T. 8 N.
Patterson, p. 8. Refereuce to, pp. 158150,

TARRY NOT. Steam launch, p. 77,

TAYLOR. Triangulation station in Connecticut, p. 31,

TAYLOR, HTERO, LIEUT. T". 8. N,
p. 34. Reference to, p. 158,

TAYLORS. Triengulation station in New Jersey, p. 47.

TEATICKET, MASS, p. 26.

TELEGRAPH HILL, MASS, p. 21.

TEMPERATURE OF BASE BARS, p. 57.

TENNESSEE, State of. Included in EKastern Division, p.17.
ress of State survey of, pp. 101-192.  Reference to pp. 58, 00.

TERRY, CARLISLE, JR., LATE SUB-ASSISTANT, p. 60.

TEXAS, State of. Included in Middle Division. p. 5%

TEXASLAND AND EMIGRATION (O, p. 66.

THE MICROMETER SCREW. MEASURE OF THE IRREGTU-
LARITY IN ONE TURN AND RELATIVE VALTUL OF
EACH TURN. (See partTI, Appendix No. 9.)

THEODOLITES NOS. 145 aND 146, p. 144,

THOMAS, GEORGE B. Tide observer, p. 3.

THOMPSON. Triangudatton station in Kaosas, p. 63,

THOMPSON, J. W. Service in Florida, p. 48.

THORNE ARM, ALASKA. Hydrographic sheet of, pp. 82,83,

THREE ARCH ROCKS, OREGON, p. 75,

TIDAL AND CURRENT OBSERVATIONS
number of volumes p.115.

TIDAL AND CURREXNT
number of volumes, p. 115.

TIPDAL CORRENTS. Through ent near Gardiners Island, p. 34;
observed in survey of Nantucket Island, p. 28.

TIDAL DIVISION. Annual report of, pp. 132-133.
pp. 95, 86, 125.

TIDAL OBSERVATIONS. In survey of Nantucket, p. 27; at
Bristol, 1. 1., p. 30; at Newport, R. L, p. 30; in survey of Counee-
ticut River, p.81; at Willets Point, Long Island, p. 36; at Sandy
Hook, N. J., p.37; at South wharves, Philadelphia, p. 39; at
Washington navy-vard. pp, 41.42; in comnection with hydro.
graphy of Beaufort River, 8. C., pp. 46,47; at Tybee Island, Ga.,
p. 47; at St. Augustine and Cedar Keys, Fla., p. 47; near St.
Simons Lighthouse, Ga.. p. 48; in Mobilo Bay in connection
with hydrography, p. 53; at Sansalite, Cal.. pp. 71, 72; in connec-
tion with surveys on the coast of Alaska, p. 82. Expenditures
for, p. 171.

TIDAL RECORDS RECEIVED DURING THE YEAR, p. 132

TIDAL RECORD CONTINTEDATTHE AUTOMATIC TIDAL
STATION AT SATSALITO, BAY OF SAN FRANCISCO,
pp. 71-72. .

TIDAL STATIONS FOR WHICH REDUCTIONS HAVE BEEN
MADE, p. 115,

TIDAL TABULATTIONS, p. 72,

TIDE. Mean rise of, at Fort Morgan, Ala., p. 53.

TIDE BOOKS. Indexing of, p. 132.

TIDE GAUGES. TUsed in Nantucket aurvey, p. 27; automatic, at
Bristol, R. 1., p. 30; automatic, at Newport, R. I.. p. 36: used in
survey of Conmecticuf River, p. 31; sutomatic, at Willets Doint,
Long Island, p. 36; automatic, at Sandy Book, N.J., p. 37; aute.
matic, established on South wharves, Philadelphia, p. 39; auto-
matic, established at Washington Navy-vard, pp. 41,42; estab-
lished in Beaunfort River, 8. C., p. 46; antomatic, on Tyhee Island,
Ga., p.47; antomatic, at §t. Augustine and Cedar Keys, Fla.. p.
47; established near St. Simon Lighthouse, Ga., p.48; established
at Mobile Bay in connection with hydrographic survey p. §3;
automatic, at Sausalito, Cal., pp. 71,72.

TIDE NOTES. For charts, p. 132.

TIDES. Harmonic analysis of, p. 96.

TIDES AND CURRENTS. Observed on Nantucket Shoals, p. 23.

service on steamer

Service on scaooner Fayroe.

Prog-

ORIGINALS,

ODSERVATIONS, DUPLICATES,

leterence to,

xxxi

TIDE sTATIONS, Lusurvey of Nantucket Island, pp. 27, 28,

TIDE TABLES, pp. 96, 125, 123 120, 132, 140,
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REPOIRT.
PART I

INTRODUCTORY STATEMENT.

During the fiscal year 189z, upwards of eighty-five field parties were actively employed
upon the coasts of the Atlantic, the Gulf of Mexico, the Pacific Ocean, and Bering Sea, and
in the interior of the United States. Their work was carried on within the limits and on
or off the coasts of sixteen States on the Atlantic and Gulf seaboard: three States and one
Territory bordering on the Pacific Ocean and on Bering Sea, and in fourteen States and three
Territories in the interior. It included the measurement of base lines; reconnaissance and
triangulation; time, latitude, lomgitude, and azimuth determinations; gravity research;
geodetic leveling; magnetic observations; topographic surveys, and hydrographic work
involving inshore and offshore soundings and observations of currents and tides.

Among work of importance may be mentioned the continuation of the surveys of the
Northeastern Boundary Lakes, the completion of which will afford data for the location of
a part of the boundary line between the United States and the Dominion of Canada; the
beginning of the resurvey of Boston Harbor: the completion of the resurvey of Nantucket
Shoals; the connection of the longitude determinations coming westward from the Atlantic
oast with those coming eastward from the Pacific; the resurvey of Mobile Bay and Entrance;
the advance towards a junction in Colorado of the transcontinental triangulation proceed-
ing westward from the Atlantic Coast with that proceeding eastward from the Pacific: the
completion of the observations for the variations of latitude at three widely separated
stations in cedperation with the work of the International Geodetic Association, and the
progress towards completion of the surveys in Alaska for the more exact determination
of the geographical position of Mount St. Elias, and of its height and distance from the
coast.

In addition to this advance of the regular operations of the Survey, a number of requests
from National or State authorities for the detail of officers for special service were acceded
to, this policy being in accord with the practice of the Department, and action taken always
with the approval of the Secretary of the Treasury, or, in one or two instances, by direction
of the President.

BOUNDARY LINE BETWEEN THE STATES OF PENNSYLVANIA AND
) DELAWARE.

Upon the application of the Hon. Thomas F. Bayard, representing the Commission to
adjust the boundary line between the States of Delaware and Pennsylvania, an officer of
the Survey was detailed to execute the reconnaissance and triangulation desired by the
Commission.

SPECIAL SURVEYS FOR THE STATE OF VIRGINIA.

In compliance with a request received from the Committee of Fish and Game of the
Senate of Virginia, and the Committee on the Chesapeake and its Tributaries of the Virginia
8. Ex. 87—-1 1



2 UNITED STATES COAST AND GEODETIC SURVEY.

House of Delegates, through their respective Chairmen, an officer of the Survey was detailed
to make the observations required for the accurate delineation and mapping of the natural
oyster beds and planting grounds in the waters of the State.

BOUNDARY LINE BETWEEN THE STATES OF OHIO AND INDIANA.

A question having arisen betwecen the States of Ohio and Indiana in regard to the
boundary line between those States, which, it was known, had been intended to be rumn as a
true meridian line from its initial point, action was taken by the Superintendent at the
request of the Governor of Ohio, looking to such a preliminary investigation of the points
at issue as might result in the organization of a Joint Commission, cmpowered to establish
and mark the line by suitable monuments. A strip of territory nearly one hundred squarc
miles in area is involved in a corrected location of this boundary line.

BOUNDARY LINE BETWEEN THE UNITED STATES AND MEXICO.

At the suggestion of the Secretary of State, made by him to the Secretary of the Treas-
ury, the Superintendent was authorized to detail officers of the Survey for the determination
in latitude and longitude of such points on the boundary line between the United States
and Mexico as the International Boundary Commission, on the part of the United States,
might indicate.

SPECIAL SURVEYS FOR THE CITY AND COUNTY OF SAN FRANCISCO.

In May, 1892, the Mayvor and Board of Supervisors of the City and County of San Fran-
cisco addressed a letter to the Secretary of the Treasury, stating that they had in view the
preparation of a comprehensive svstem of grading and sewerage for the city, and asking
that they might have temporarily the services of Assistant George Davidson of the Coast
and Geodetic Survey as consulting engineer in association with Col. George H. Mendell,
U.S.Corps of Engineers. Inaccordance with this request, which was seconded by the Senators
from the State of California, Mr. Davidson, by authority from the President, was instructed
to render such scervices as would not interfere with his regular duties on the Survey.

SURVEYS FOR THE HARBOR LINE COMMISSION OF THE STATE OF
WASHINGTON.

At the request of the Harbor Line Commission of the State of Washington, the detail of
Assistant J. ]. Gilbert, to cofiperate with the Commission in the important work of harbor
surveys on Puget Sound, was renewed in the spring of 1892, This detail had first taken
effect in May. 18g1, and upon its close in November, a communication was received from the
President of the Commission transmitting a resolution expressing their thanksto the Super-
intendent, and their appreciation of the high character of the work executed by Mr. Gilbert.

OBSERVATIONS FOR INVESTIGATING THE VARIATIONS OF LATITUDE
IN COOPERATION WITH THE WORK OF THE INTERNATIONAL
GEODETIC ASSCCIATION.

The investigation of the origin and law of change of the variations in latitude, which
was undertaken by the Survey last vear in codperation with the International Geodetic
Association at a statjon near Washington, D. C,, at San Francisco, and at a station in the
Hawaiian Islands, has been continued during the fiscal year 1892, and the reduction of the
observations has been sufficiently advanced to permit the publication in Part II of this
Report of the results at two of the stations.

SPECIAL APPOINTMENTS.

In addition to the service of one of the older officers of the Survey as a member of the
Mississippi River Commission as required by law, another officer was appointed by the
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President as a member of the International Boundary Commission, organized for the location
of the United States and Mexican boundary line.

OFFICE OF STANDARD WEIGHTS AND MEASURES.

During the fiscal year, a complete set of Weights and Measures, customary and metric,
was adjusted and verified, and delivered to the Governor of the State of Idaho, under the
provisions of the Acts of Congress relating to the distribution of standard weights and
measures to the States.

Much of the time of the limited force of the office was occupied in meeting the demands
of the Internal Revenue Burcau for the verification of alcoholometers, sacchiarometers,
sugar flasks, weights, and quartz plates for use with polariscopes in the analysis of sugars.

For the Customs Division of the Treasury, several sets of glass capacity measures
intended for distribution to Customhouses were verified.

In compliance with a rapidly increasing demand from engineers, surveyors, manu-
facturers, and others who have submitted weights and measures for comparison with the
United States Standards, this office, being the custodian of these standards, has endeavored
to serve the public by making the comparisons desired, although greatly in need of the
more extended facilities for such service which all other civilized countries provide.

While renewing the recommendaticns made in my last annual report, and sanctioned
by the Secretary of the Treasury, that the metric system of weights and measures should
be made obligatory in transactions at United States Customhouses from and after the first
day of the calendar year 1895, I would call attention to the recent acticn of the Chambers
of Commerce in Great Britain recommending the early introduction of the metric system
into that country,.

GEOGRAPHICAL ORDER OF THE LOCALITIES OF FIELD WORK.

In this Report the localities of field operations are arranged in a geographical order in
four divisions, the same as that followed in the report of 18¢1: the early classification by
sections having been discarded in that report for the reasons there stated.

These divisons are :

1. The Eastera Division, including the States east of the Mississippi River.

11. The Middle Division, comprising the States and Territories between the Mississippi
River and the Rocky Mountains.

III. The Western Division, including the States and Territorics between the Rocky
Mountains and the Pacific.

IV. The Division of Alaska, including its coasts bordering on the Pacific Ocean, on
Bering Sea, and on the Arctic Ocean; also its inlets, sounds, bays, rivers, and the Aleutian
and Pribilof Islands.

ARRANGEMENT OF PART I OF THIS REPORT.

The records of progress in field and office work, the notices of publications and of
special operations, the explanation of estimates and estimates in detail, the abstracts of
reports from field parties and of the annual office reports, and the tabular statements and
reports which conclude this volume are arranged as follows, and constitute Part I, Report
for 1892.

Introductory statement; notice of field work and of the geographical order and classi-
fication of its localities: the office of Standard Weights and Measures: general statements
of progress in field and office work, including notices of some of the publications of the
Survey issued during the vear; explanation of estimates and estimates in detail; abstracts
of reports from field parties and of reports of special operations, abstracts of the annual
office reports; notices of the Sub-offices at Philadelphia and San Francisco; and concluding
statement.
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Supplementary to this record and immediately following it are three tabular statements
and four annual office reports. The tabular statements arc: 1. One showing the distribu-
tion of the field parties of the Survey. 2. One which presents the statistics of field and
office work. 3. One giving a list of information furnished in reply to requests official or
personal. The annual office reports are: 1. That of the Assistant in charge of the Office.
2. That of the Hydrographic Inspector. 3. That of the Disbursing Agent. 4. That of the
Assistant in immediate charge of State surveys. 5. That of the Assistant in charge of the
office of Standard Weights and Measures.

A list of the maps and sketches illustrating the advance of the work to the close of the
fiscal year follows, and the sketches themselves complete the volume.

The progress of the survey afield and afloat throughout the entire territory of the
United States to the close of the fiscal year is shown graphically in the maps of general
progress, Nos. 1 and 2, and in map No. 3, which exhibits progress in Alaska. In map No. 4
are shown the longitude stations and connections determincd by mecans of the clectric tele-
graph between 1846 and the end of the fiscal year; in map No. 5 are given the positions of
the stations occupied for determinations of the magnetic declination, dip, and intensity
between 1844 and June 30, 18¢2, and in map No. 6%are shown the lines of spirit-leveling of
precision run, and the positions of gravity stations occupied to June 3o, 189z,
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GENERAL STATEMENT OF PROGRESS.
I. FIELD WORK.

EasterN DivisioNn.—States cast of the Mississipps River.—The following named operations
were in progress or completed within the limits and upon or off the coasts of the States cast
of the Mississippi River during the fiscal year 1892 :

Triangulation, topography, and hydrography of the Schoodic Lakes from the vicinity of
Grand Lake towards the Northeastern Boundary Monument ; detailed topographic survey
of the shores of the Kennebec River, Maine, from Gardiner to Augusta ; hydrographic exami-
nations for the Coast Pilot on the coasts of Massachusetts and Rhode Island from Cape Ann to
Point Judith; topographicandhydrographicresurvey of Boston Harbor; delineation of margi-
nal topographyin thevicinity of Plymouth, Massachusetts; continuation of the town boundary
survey for the State of Massachusetts; completion of the hydrographic resurvey of Nan-
tucket Shoals, and examination made of Squipnocket Ridge southwest of Marthas Vineyard;
detailed topographical survey of the north shore of Nantucket Sound from Falmouth Heights
to Hvannis Light; completion of the physical hydrographic survey of the south coast of the
Island of Nantucket, and beginning of a similar survey on the south coast of Marthas Vine-
yard; topographical additions and resurveys on Marthas Vinevard; continuation of the auto-
matic tide gauge record at Bristol, RhodeIsland,and similar record begun at Newport, Rhode
Island;detailed topographical survey of Coasters Harbor Island for the Navy Department; topo-
graphicand hydrographicsurveysofthe Connecticut River and triangulation incidental thereto
continued ; topographic and hydrographic surveys of the shore of Long Island continued
from Southampton towards Montauk Point, and hydrographic survey made of Shelter Island
Sound, Great and Little Peconic Bay and approaches; determination by exchanges of tele-
graphic signals of the longitude lines, Albany-Detroit, Detroit~Chicago, and Chicago-Minne-
apolis, with observationsforlatitudeatChicago; continuationof the topographicalsurveyof the
Hudson River; automatic tide gauge record maintained at Willets Point, New York; deter-
mination in position of range points in use by New York Harbor pilots; tidal record continued
at the automatic tidal station, Sandy IIook, New Jersey; geodetic operations continued in the
State of New Jersey; topographic and hydrographic surveys on the coast of New Jersey
between Atlantic City and Cape May; automatic tidal station established on South Wharves
near the old Navy Yard, Philadelphia; completion of the topographical revision of the Dela-
ware River water front of the City of Philadelphia; surveys for the Commission to adjust
the boundary line between the States of Pennsylvania and Delaware; connection of the
astronomical station at Rockville, Maryland, with the triangulation and observations for the
variations of latitude at that station; establishment of an automatic tide gauge at the Navy
Yard, Washington, D. C.; topographical surveys on different scales of a designated area in
the District of Columbia; determination in geographical position of the astro-physical station
in the grounds of the Smithsonian Institution; hydrographic survey of part of the Washing-
ton Channel, Potomac River; special surveys for the delineation and mapping of oyster beds
in the waters of the State of Virginia; triangulation of the Appomattox River,Virginia; hydro-
graphic examination off Cape Charles, Virginia; geodetic leveling between Richmond and
Fortress Monroe; topographical additions and revisions in the vicinity of Old Point Comfort,
Newport News, and Elizabeth River, Virginia; hydrographic resurvey of parts of Beaufort
River, South Carolina; automatic tidal record maintained during part of the year at Tybee
Island, Savannah River Entrance, Georgia; hydrographic work at the entrance to St. Simon
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»ound, Georgia; geodetic leveling between St. Augustine and Cedar Keys, Florida, and in con-
nection with that work, establishment of automatic tidal stations at those ports; hydrographic
examinations at Key West and in the vicinity; surveys of the Caloosahatchee River, Florida,
and of Pensacola Bay; shore line topography and trigonometrical connection between Perdido
and Mobile Bays; and hydrographic resurveys in Mobile Bay; continuation of triangulation in
Alabama towards the Gulf of Mexico; determinations of the magnetic elements at stations in
Michigan, Wisconsin, Ohio, Indiana and Illinois; also in Washington, D. C, and Richmond,
Virginia; geodetic operationscontinued in the State of Wisconsin; determinations in geograph-
ical position of points on the boundary line between the States of Ohio and Indiana ; measure-
ment of primary base line at Holton, Indiana; connection of the base line at St. Albans, West
Virginia, with the triangulation, and continuation of geodetic operations in the State of
Tennessee. .

MipoLE Division.—.States and Territories between the Mississippt River and the Rocky Mountains.—
Within the limits of the States and Territories just named the following operations were in
progress or completed : ’

Geodetic work continued in the State of Minnesota, including the connection of the tri-
angulation of that State with the triangulation of the State of Wisconsin, and of the Snelling
Avenue base with a bench mark of leveling of precision; determination of the primary lon-
gitude line Minneapolis-Omaha by exchanges of telegraphic signals; occupation of magnetic
stations in the States of Minncsota and Iowa; exchanges of telegraphic signals for longitude
between 5t. Louis and Macon City, Missouri; lines of geodetic leveling carried from Jeffer-
son City to Kansas City, Missouri, and thence to Olathe, Kansas; extension to the westward
in Kansas of the transcontinental triangulation along or near the thirty-ninth parallel, and
advance of this triangulation in western Kansas and eastern Colorado; topographic and hydro-
graphic resurvey of Brazos River Entrance, Texas; reconnaissance for triangulation along
the Rio Grande boundary between the United States and Mexico, and continuation of the
magnetic record by means of the Adie magnetographs at San Antonio, Texas.

WesTerN DivisioN.—States and Territories between the Rocky Mountains and the Pacific—Field
work in progress or completed within the limits and upon or off the coasts of the States and
Territories between the Rocky Mountains and the Pacific included the following operations:
Determinations in latitude and longitude of points upon the boundary line between the
United States and Mexico for the International Boundary Commission; topographical sur-
vey upon the south coast of California, vicinity of Monterey; primary triangulation upon
or near the coast of California continued by the occupation of Mount Diablo; observations
for the variations of latitude at the Lafayette Park Station, San Francisco, and for the mag-
netic elements at Station Presidio; automatic tidal record maintained at Sausalito, Bay of
San Francisco; triangulation preparatory to a topographical resurvey of San Francisco
Entrance; trial course for steam vesselslaid off in San Francisco Bay for the use of the Union
Iron Works ; occupation of stations in continuation of the primary triangulation to the north
of San Francisco Bay; hydrographic surveys on the coast of Oregon from Cape Meares to
Cape Kiwanda, and in Willapa Bay and Grays Harbor; triangulation and topography of the
Columbia River continued above Vancouver; hydrographic surveys on the coast of Wash-
ington from Osett Island to James Island; resurveys of the water fronts of Port Townsend
and Seattle, Washington ; chronometric base station for longitudes maintained at Tacoma
for comparison with chronometers brought from Sitka, Alaska, and topographic and hydro-
graphic resurvey of Tacoma water front; resurveys for the Harbor Line Commission of the
State of Washington of ports on Puget Sound; hydrographic surveys in Washington Sound
continued; determination in geographical position of a station in the Yellowstone National
Park, Wyoming, with observations of the magnetic elements, and continuation to the east-
ward of the primary triangulation near the thirty-ninth parallel in the Territory of Utah.

Dirvision oF ALaska.—In the Division of Alaska, which includes the coasts of that territory
bordering upon the Pacific Ocean, upon Bering Sea, and upon the Arctic Ocean, with the
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sounds, bays, inlets, and rivers, the following field operations were in progress: Surveys,
including triangulation, topography, and hydrography in Behm Canal and vicinity, in Boca
de Quadra, Dixon Entrance, and Clarence Strait,and neighboring waters; determination of the
longitude of Sitka, and of a station on Yakutat Bay by transportation of chronometers from
Tacoma; shore line and hydrographic surveys of Yakutat Bay, and base measurement and
triangulation for the determination in height and geographical position of Mount St. Elias.
In addition to the observations for gravity at St. Paunl Island, Pribiloef Group, Bering Sea,
referred to in the last annual report, the Supetintendent made a reconnaissance survey of
that island, upon which was based a map, published in April, 18g2.

SPECIAL OPERATIONS,

In codperation with National or State authorities and with the International Geodetic Asso-
ciation, have been referred to in the introductory statement, and will receive notices more
in detail towards the close of this volume.

TOPOGRAPHICAL CONFERENCE.

The Topographical Conference, called by the Superintendent in December, 1891, in order
that an opportunity might be given to the topographers of the Survey for full and free dis-
cussion of aims, methods, and recent advances in topography, met in Washington, D. C., in
January, 189z, and, after a session lasting into March, submitted a report of their proceedings,
which has been published as Appendix No. 16, Report for 18gr1, Part II.

OFFICE WORK.

During the past fiscal year the great need of more space for some of the most import-
ant work of the office has been largely met by the acquisition by the United States of the
Buatler buildings adjoining the office building on the north. The advantages thus gained by
the Survey, and the improvements introduced in the buildings under the direction of the
Supervising Architect of the Treasury, are fully set forth in the annual report of the Assist-
ant in charge of the Office, which is published as Office Report No. 1 towards the close of
this volume. This report, taken in connection with the annual report of the Hydrographic
Inspector, published as Office Report No. 2, gives a comprehensive view of the operations of
the office during the year.

Abstracts of these reports, summarizing their leading topics, follow the abstracts of
the reports from field parties.

HYDROGRAPHIC DISCOVERIES AND DEVELOPMENTS AS ANNOUNCED
IN NOTICES TO MARINERS.

The Notices to Mariners, which are issued mounthly throughout the fiscal year, and oftener
should occasion demand it, have a special value to all who use the charts of the Survey. By
their aid the charts can be corrected to date, since they contain information of changes
in aids to navigation, of dangers discovered, and of changes in depths on the coasts and
approaches to the coasts of the United States and adjacent territories. They give also lists
of new charts, chart agencies in the principal seaports, and of new publications; the names
of charts the editions of which are exhausted, and the names of all charts canceled. A
circular accompanies each notice, by means of which information deemed of importance
to mariners can be communicated to the Superintendent.

During the fiscal year, beginning with No. 143 for July, 18a1, and ending with No. 153
for June, 1892, thirteen separate numbers were issued, No. 149 being an index number, con-
taining a full index by localities, charts affected, and numbers and paragraphs of the notices,
to the chart corrections made between January 1 and December 31, 1891,
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There were printed for free distribution 130 oco copies of these notices. They are fur-
nished to all who may apply for them at the agencies of the Survey in the principal ports of
the United States, at the United States Customhouses, at the branch Hydrographic Offices of
the Navy Department in the principal seaport cities; at United States Consulates in foreign
ports, at the Office of the Survey in Washington, D. C,, and at the Sub-offices in Philadelphia
and San Francisco.



<

UNITED STATES COAST AND GEODETIC SURVEY.

-EXPLANATION OF ESTIMATES.

The estimates submitted to the Secretary of the Treasury for the fiscal year 1894 were
accompanied by the following statement:
UNITED STATES CoasT AND GEODETIC SURVEY,
' OFFICE OF THE SUPERINTENDENT,
Washingtorn, D. C., Scptember 30, 1892.

Sir: In transmitting herewith estimates of the sums required for the maintenance of the
operations of the Coast and Geodetic Survey for the fiscal year ending June 3o, 18¢4, I beg
to submit a few statements relative thereto. The amount asked for under the head of “Party
Expenses’ is considerably less than that in the estimates for the current year, the difference
being about equal to the sum required for the prosecution of the Alaska Boundary Survey,

In view of the treaty recently made with the Government of the Dominion of Canada
upon this subject, the survey of this boundary line must be vigorously pushed during the
next two or three years. This will demand the service of several of the most experienced
field officers, as persons competent to do this class of work can not be obtained from other
sources, We are therefore compelled to postpone for the present vear several important
operations upon both the Atlantic and Pacific Coasts, those most urgent being included in the
estimates,

An increase in the amount for the repairs of vessels has been several times requested but
not granted by Congress. It is again submitted and urged as an absolute necessity. Many
of the vessels of the Survey are becoming old, and the demands for repairs are constantly
increasing. Some of them are now absolutely unseaworthy and arc no longer of scrvice.
Additional schooners are imperatively demanded for the execution of work on the Atlantic
and Gulf Coasts, and it is to be hoped, with the aid of the additional amount asked for, that
one new vessel of this type may be purchased this year.

The estimates for pay of field officers are precisely as estimated and appropriated for
the past two years. In the pay of the office force a few changes have been made, recom-
mended by the Assistant in charge of the Office, and suggested by the experience of the past
few years, during which the office force has remained essentially the same. The total sum
required is somewhat less than the appropriation for the current year. In the way of
furnishing the information regarding persons employed in the field and in the office, called
for in the act making this appropriation, I submit the following :

The appropriations made at the first session of Fifty-second Congress for the support
of this Burcau during the fiscal year 1893, including the amount specially appropriated for
the Alaska Boundary Survey, were less than the amounts estimated for by about $23 coo.
Of this $17 00 was taken from the estimates for party expenses. Out of this fund, the
expenses of the field operations are paid, except the salaries of the field officers which are
appropriated for in detail. A field party comsists generally of from three to ten or more
persons, only one of which, the chief of the party, is one of the regularly employed field
officers. The others are, in the interest of economy, employed temporarily, during the
period in which their services are actually required in the field. As the larger part of the
party expenses arises out of this temporary employment, such employment has necessarily
been dispensed with during the current year about in proportion to the reduction of the
amount appropriated.
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The number of field officers has also been somewhat less than before, not, however, on
account of the lack of opportunity for their useful employment, but by reason of an actual
diminution of their number through resignations and the extreme difficulty of filling their
places. There has been a deficiency in the number available of both civilian and naval
officers during the year, which, it is hoped, will prove to be but temporary. Several of the
most experienced of the civilian experts have been called upon by other Departments of
the Government, and by State and municipal authorities for service along lines for which
their experience and training have especially fitted them. In this way the Mississppi River
Commission, the Mexican Boundary Commission, one or two interstate Boundary Commis-
sions, and other National and State authorities have been able to avail themselves of a
technical skill which, it is safe to say, can not elsewhere be found. It is proper to remark that
in all cases where such details have been made, it has been upon the order of the President
or that of the Honorable Secretary of the Treasury upon the request of the proper author-
ities, The expansion in the U. S. Navy during the past few years has made it continually
more difficult to procure the detail of the proper number of officers for duty on the vessels
of the Survey, and the number actually thus in our service has decreased considerably within
the past year or two, although it is proper to add that the Honorable Secretary of the Navy
has always endeavored to supply the demands of this service as far as it appeared to be
possible for him to do so.

Some of our most valuable civilian experts have been lost during the year by their
voluntary withdrawal from the service, owing to the much greater rewards for the present
and promises for future professional advancement which they have found outside of Govern-
ment employ.

Owing to the dfficulty of filling the places thus made vacant, this tendency can not but
cause anxiety to all who have the best interests of the Government in mind. The corps of
ficld officers is one almost unique in its training and experience. With a maximum contin-
nous service of fifty-four years, and an average of about twenty-seven years, it can safely
challenge comparison with any other in the Government. Promotions are not rapid, and the
compensation of the officers of the Survey, relative to that of any other profession in which a
comparable amount of technical skill, training, and education is required, is very low. The
important and responsible work which they are called upon to perform is such that the Gov-
ernment could not afford to entrust it to any body of men lacking the skill whichk they have
acquired through their long experience and special training. A single serious blunder
might be more costly than the maintenance of the whole corps for several years.

The same remarks may be justly applied to the office force, where skilled computers,
clerks trained to the performance of special duties, and technical experts of various kinds,
receive much less compensation than the rarity and value of their accomplishments entitle
them to. It would be unjust to allow this opportunity to pass without bearing testimony to
the generally faithful and conscientious manner in which they discharge the duties which
devolve upon them.

In the estimates for office expenses, a few changes have been made in the sums asked
for in the several paragraphs involving both reduction and increase. They are such as
experience has shown to be in the direction of a wiser distribution of the sum total which
is not increased thereby.

In conclusion I desire to invite attention to the fact that these estimates are lower than
any made during the past twenty-five years, as a result of a careful scrutiny of every item,
and a desire to conform strictly to the policy which I adopted in the beginning, of asking
Congress for the minimum sum absolutely required for the execution of the important
operations entrusted to this Bureau.

The amount estimated for the office of Standard Weights and Measures is identical with
that appropriated for the current year, except two additional sums, one for the purchase of
an instrument, and the other to provide a suitable room for a balance of precision.
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During the past year or two, the office has been called upon by the Department of Agri-
culture and the Bureau of Internal Revenue of the Treasury Department for the standard-
izing of the quartz plates used in the classification of sugar. The important interests
involved and the high accuracy demanded render necessary the purchase of an instrument
of the highest degree of precision.

There is at present no place in the office suitable for the mounting of the most accurate
balance belonging to the Government. The number of weights received for standardizing
s increasing rapidly, and the degree of accuracy required is constantly becoming higher.
A suitable balance room can be had at comparatively small cost by utilizing the space between
the Butler building and the Coast Survey building, the erection of two walls only being
demanded.

It is of the utmost importance that this shmﬂd be done, and the amount asked for is
necessary and sufficient for the purpose.

Respectfully yours,
T. C. MENDENHALL,

Tue HONORABLE THE SECRETARY OF THE TREASURY, Superintendent,

Washdigton, D. C,

ESTIMATES FOR THE FISCAL YEAR ENDING JUNE 30, 1894.

For every expenditure requisite for and incident to the survey of the Atlantic, Gulf,
and Pacific Coasts of the United States and the coast of the Territory of Alaska, including
the survey of rivers to the head of tide water or ship navigation; deep sea soundings, tem-
perature, and current observations along the coast and throughout the Gulf Stream and
Japan Stream flowing off the said coasts; tidal observations; the nccessary resurveys; the
preparation of the Coast Pilot; continuing rescarches and other work relating to terrestrial
magnetism and the magnetic maps of the United States and adjacent waters, and the tables
of magnetic declination, dip, and intensity usually accompanying them; and including
compensation not otherwise appropriated for of persons emploved on the field work, in con-
formity with the regulations for the government of the Coast and Geodetic Survey adopted
by the Secretary of the Treasury; for special examinations that may be required by the
Lighthouse Board or other proper authority, and including traveling expenses of officers
and men of the Navy on duty; for comnmmutation to officers of the lield force while on field
duty, at a rate to be fixed by the Secretary of the Treasury, not exceeding $z350 per day
each; outfit, equipment, and care of vessels used in the Survey, and also the repairs and
maintenance of the complement of vessels, to be expended in accordance with the regulations
relating to the Coast and Geodetic Survey from time to time prescribed by the Secretary of
the Treasury, and under the following heads. Frowided, That no advance of money to chiefs of
field parties under this appropriation shall be made unless to a commissioned officer, or to a
civilian officer who shall give bond in such sum as the Secretary of the Treasury may direct:

For ParTY EXPENSES:

For the survey of unfinished portions of the Atlantic Coast from Maine to
Florida, including the eastern boundary of Maine to the International
Boundary Monument; the coast of New Brunswick eastward to Pt. Lepreau;
Grand Manan Island; Portsmouth Harbor and Piscataqua River; New-
buryport Harbor and Merrimac River to ITaverhill; Connecticut River to
Hartford; Hudson River to Troy; Delaware River from Philadelphia to
Trenton; Bogue Inlet and interior waters along the coast of North Caro-
lina, and Cooper and Ashley Rivers, South Carolina, ard for necessary
resurveys, including Boston Harbor, Buzzards Bay, Nantucket Sound,
Chesapeake Bay and tributaries, the coast of New jJersey from Sandy
Hook to Cape May, St. Johus River to Jacksonville, and Fort George Inlet.  $20 ocoo
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For Partv Exrenses—Continued.

To continue the primary triangulation from the vicinity of Montgomery

towards Mobile, and for triangulation, topography, and hydrography of

unfinished portions of the Gulf Coast, including Lake Pontchartrain and

the resurvey of Pensacola Bay ... o oo $10 ooo0
To make offshore soundings along the Atlantic Coast and current and tempera-

ture observations in the Gulf Stream, and for the maintenance of the stcamer

Blake at Chicago during the continuance of the Columbian Exposition,

and her trausportation to New York ... oo ol o e et 8 ooo
For continuing the survey of the coasts of California, Oregon, and Washington,

inciuding offshore hydrography, and to continue the survey of the

Columbia River to the Cascades, triangulation, topography, and hydrog-

B =123 55U U 20 00O
For continuing explorations in the waters of Alaska, and making hydrographic

surveys in the same, and for the establishment of astronomical, longitude,

and magnetic stations . . e e ce e s 1o coo
For continuing the researches in physical hydrography relating to harbors

and bars, including computations and plottings, and for continuing tidal

observations on the Atlantic, Gulf, and Pacific Coasts . .o ..o ... 13 000
For examination into reported dangers on the Atlantie, Gulf, and Pacific Coasts,

and to continue the compilation of the Coast Pilot, and to make special

hydrographic examinations forthe same .. .. - o oo a. 4 ooo
To continue magnetic observations, including the maintenance of the Mag-
NetIC ObSETVALOIY - o o oot e e ee cceece e ammem e e mmmm e s 3 000

For continuing the line of exact levels westward and southward from the
vicinity of Kansas City, Missouri; westward from Old Point Comfort, Vir-
ginia; eastward from San Prancisco, California; eastward from Vicksburg,
Mississippi; between Jacksonville and Cedar Keys, Florida; and from the
vicinity of Chicago, Illinois, to Lake Erie. ... v coiieioiaaa . 5 000

For furnishing points to State Surveys, to be applied as far as practicable in
States where points have not been furnished, and for surveying and dis-
tinctly designating with permanent monuments that portion of the eastern
boundary of the State of California commencing at and running south-
eastward from the intersection of the thrity-ninth degree of north latitude
with the one hundred and twentieth degree of longitude west of Green-

WICH L e e e e e e e e e me e e e eme— e 17 500
For determinations of geographical positions and to continue gravity deter-
MINAationS . ..ot e e e e e m———- 5 000

For continuing the transcontinental geodetic work on the line between the

Atlantic and Pacific Oceans, including a primary base in the vicinity of

Salt Lake and the necessary check bases. ... o o iiamiaii oL 15 000
For traveling expenses of officers and men of the Navy on duty, and for any

special surveys that may be required by the Lighthouse Board or other

proper authority, and contingent expenses incident thereto_____._....__. 3 500
For objects not hereinbefore named that may be deemed urgent, including

the actual necessary expenses of officers of the field force temporarily

ordered to the office at Washington for consultation with the Superin-

tendent, to be paid as directed by the Superintendent, in accordance with

the Treasury regulations. uee o coiimia e cci i i e ermccean mcaas —r———— 6 ocoo
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For Party ExveEnses—Continued.

[For contribution to the International Geodetic Association for the measure-
ment of the earth, $550, or so much thereof as may be necessary, to
be expended through the office of the American Legation at Berlin; and
for expenses of the attendance of the American delegate at the general
conference of said Association $550, or so much thereof as may be neces-
sary. LProvided, That such contribution and expense of attendance shall be
payable out of the item “for objects not hereinbefore named;” and zo0
per centum of the foregoing amounts shall be available interchangeably
for expenditurc on the objects named.]

In all for party €XPenses. - o e oo oo e oo e e e e ea—e— e &140 ooo

Avraska BOoUNDARY SURVEY:

Towards the joint survey of the territory adjacent to the boundary line of
the United States of America and the Dominion of Canada between the
Territory of Alaska and the Province of British Columbia, and the North-
west Territory of Canada, from the latitude of fifty-four degrees and
forty minutes north, to the point where said boundary line encounters
the one hundred and forty-first degree of west longitude, with a view to
the ascertainment of the facts and data necessary to the permanent de-
limitation of said boundary line in accordance with the spirit and intent
of the existing treaties in regard to it between Great Britain and Russia
and between the United States and Russia, $25 ooo, to be available until
expended . o e e a———aa m————- 8§25 oco

[And the whole expense of this survey on the part of the United States
shall not exceed the sum of $60 ooco.]

For REPAIRS AND MAINTENANCE OF VESSELS:
For repairs and maintenance of the complement of vessels used in the Coast
and Geodetic SUIVey o e e i e $35 cco

Pav oF FigLp OFFICERS:
For Superintendent. . .. .. e eeaaa $6 ocoo

For two assistants, at $4 coo each. . o i i e e aaas 8 ooo
For one assistant. . e eaaaos 3 Oco
For one assistant. . . oo o i ima el 3 z2c0
For four assistants, at 83 0oo each . L Lol el I2 cco
For two assistants, at $2 800 ... .o ool aaieiiiaaaa 5 Goo
For two assistants, at $2 600 . .. 5 200
For six assistants, at §2 400. - .o oot e e e s 14 400
For four assistants,at $2 200 each_ .. ... 8 Soo
For seven assistants, at $2 ooo each. ... ...l 14 coo
For nine assistants, at 81 800 €aCh _ .o ol i i i e e aeacan 16 200
For six assistants, at $1 6oo each . .. ool ealiiineaan 9 Goo
For five subassistants, at $7 400 each . .. i 7 000
For two subassistants, at 1 200 €aCh . oo ol it i i, 2 4oc
For aids temporarily employed at a salary not greater than §¢5o per annum each 3 620

e s B119 boo

3 < 3 U
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Pav or Orrice ForcE:

For one disbursing agent. . __ . il ciiciiieeaeao.
For one general office assistant_ .. .. L oot e e s
For one chief of division of library and archives____ . ... __._ . _._____...._.

For clerical force, namely:

TFor two, at §1 650 each. .. Ll iieliaeos
For two, at §1 6oo each . . . e
For three, at $1 q00 each . oo . e aaaaa
For four, at 1 200 each . .. L e
For four,at §rocoeach . . L . .. ... e

For chart corrcctors, buoy colorists, stenographcers, writers, typewriters, and
copyists, namely:

For ome . e
FFor three, at $ooo each - .o e et ieeeaoo
Forome ... _. ... ... __.... R
Forten, at $720 eaCh L. o i e icaan
Forone. o e immemenme e

For topographic and hydrographic draughtsmen, namely:

For one . e e e e e e e e e e am

For two, at $2 coo each . . . e cieeaoo.
TFor three,at $1 8oo each o L el
Fortwo,at $1qo0 each . L ...
For three, at $1 200 €aCh. - o oo oot e e e -
Tor two, at $1 000 €aCh . .. L e e ceeaooo
For three, at $gco each L e ieeian

For astronomical, geodetie, tidal, and miscellaneous computers, namely:

For three, at $2 coo each L e eeaaoooo-
For two, at $1 600 each - . o oL oo
For two, at 81 400 €ach . L .o o oo e e
For three, at $1 200 eaCh - o i ieeiiaaas
For two, at §1 coo each . ... .. eelaalo.

For copperplate engravers, namely:
For three, at $2 coo each . . . o L oo e eieooo
For three, at $1 8oo cach .. o . e aan
For two, at $1 600 each . e ccicmeeaoa-
) i o B 5 USSP
Forome ... . . coeaoioo...o e e e e e e e m e Me e eeeedmeen—an
For additional engravers, at not to exceed $goo per annum each. ___._._._.

Tor electrotypers and photographers, plate printers and their helpers. instru-
ment makers, carpenters, engineer, janitor, and other skilled laborers,
namely:

For two,at $1 800 each e ou e e e e em e caas
For two,at $1 600 each oo .t i aieic e
For two ingluding a janitor, at $r 200each. . L.
For nine, at $1 ocoo each .. ...
For two, at $9o0 each. L oo e
For seven, at $700 €achi. o oo oo e e e e e

B - S SR Y

200
200
Koo

3c0
200
200
Boo
000

1 200

[N

B W KW [T NI IVR SRS, SN N

N LT T B =

TRV N VR FR )

700
8co
200
Goo

400
200
000
400
8co
6co
oco
700

coo

200
8oo
600
000

000
400
200
200
[ofeo]e)
000

600
200
400
000
Soc
9co
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Pay or Orrice Force—Continued.

For watchmen, firemen, messengers and laborers, packers and folders, and
miscellaneous work, namely: '

For three, at $88c each _ . .. e e e e $2 640
For six, at $820 each . .. . i 4 920
For two, at $700 o o o e e e e e 1 400
For three, at §640_ . o e e e 1 gz0
For four, at $630 each ... .. e . 2 520
For four, §s50 each . o 2 200
For two, at $365 €aCh - oot n oo i e e e 730

PusLIsHING OBSERVATIONS:
For the discussion and publication of observations. ... ... . .. . . .. ..... $1 ooo
OrricE EXPENSES:
For the purchase of new instruments, for materials, supplies, and labor re-
quired in the instrument shop, carpenter shop, drawing division, and
library and archives, and for books, maps, charts, and subscriptions._.._. 9 000
For copperplates, chart paper, printer’s ink, copper, zinc, and chemicals for
electrotyping and photographing; engraving, printing, photographing and
electrotyping supplies; for extra engraving and drawing, and for photo-
lithographing charts and printing from stone and copper for immecediate

For stationery for the office and field parties, transportation of instruments
and supplies, when not charged to party expenses, office wagon and horses,
fuel, gas, telegrams, ice, and washing

For miscellaneous expenses, contingencies of all kinds, office furniture, re-
pairs, and extra labor, and for traveling expenses of assistants and others
employed in the office, sent on special duty in the service of the office_.. 5 300

Total general expenses of office - oo i i cciaaauan- %39 coo

That no part of the money herein appropriated for the Coast and Geo-
detic Survey shall be available for allowance to civilian or other officers
for subsistence while on duty at Washington (except as hereinbefore pro-
vided for officers of the field force ordered to Washington for consultation
with the Superintendent), or to officers of the Navy attached to the Survey,
except as now provided by law.

PrINTING AND Binning, Coast AND GEODETIC SURVEY:
The estimate for printing and binding is the same as for the present year.
Total Coast and Geodetic Survey (exclusive of printing and binding) for the

fiscal year ending June 30, T804 . cc oo e oo cmme e cm e e mm i ——————

Orrice or CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES:

Salaries, Qffice of Standard Weights and Measures:

For construction and verification of standard weights and measures, includ-
ing metric standards; for the customhouses, other offices of the United
States, and for the several States, and for mural standards of length in
Washington, D. C.: one adjuster, at $1 500; one mechanician, at $1 z50;
one assistant messenger and one watchman, in all
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Orrice oF CONSTRUCTION OF STANDARD WEIGHTS AND MEASURES :
Contingent Expenses, Office of Standard Weights and Measures:
For purchase of materials and apparatus and incidental expenses..........
For expcenses of the attendance of the American member of the Interna-
tional Committee on Weights and Measures at the general conference
provided for in the convention signed May zo, 1875, the sum of $6oo, or
so much thereof as may be NeCeSSATY - .. oo it i e
For one double quartz compensating polariscope oo oot
For enclosing space between Butler building and Coast and Geodetic Survey
building with walls and roof to provide a suitable place for a balance of
precision and mounting SAme ... o il o i aae-

600
275

1 800

$3 175
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ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 18g2.
EASTERN DIVISION,

STATES EAST OF THE MISSISSIPP] RIVER,

1. Maine. 10. Delaware. 19. Mississippi.

2. New Hampshire, 1r. Maryland. 20. Michigan.

3. Vermont. 12. District of Columbia. 21. Wisconsin.

4. Massachusetts. 13. Virginia. 22, Ohio.

5. Rhode Island. 14. North Carolina. 23. Indiana.

6. Connecticut. 15. South Carolina, 24. Illinois.

7. New York. 16. Georgia. 25. West Virginia,
8. New Jersey. r7. Florida. 26. Kentucky.

9. Pennsylvania. 18. Alabama, 27. Tennessee.

Progress Sketches No. 1, Nos. 4 to g, inclusive, and Nos. 14, 15, and 16, show the localities
of field work in the Eastern Division. A list of Progress Sketches is given at the close of
this volume.

Continuation of the topographic survey of the Schoodic Lakes toward the Northeastern Boundary
Monument—The topographical survey of the Schoodic Lakes from the limits of topography
executed in preceding seasons towards the Northeastern Boundary Monument having been
assigned to Assistant Stehman Forney, by instructions issued June ro, 1892, he proceeded to
Vanceboro, Maine, where he organized his party, obtained canoes and camp equipage, which
had been stored there, and then started for Forest City at the eastern end of Grand Lake.
Here he went into camp, and having adjusted two of the signals of the triangulation, and
put up forty-eight signals for the topography, he was ready to take up plane-table work, but
stormy weather from June 17 to 30, prevented actual operations in the field.

His progress later in the season will be stated in the next annual report.

Under subsequent headings will be found notices of the survey of the Kennebec River,
Maine, and of the reconnaissance along the Rio Grande boundary between the United States
and Mexico, executed by Mr. Forney during the fiscal year.

Topographic and Aydrographic survey of the Schoodic Lakes from Grand Lake northwardly —In
continuation of the survey of the Schoodic Lakes, which form a prominent part of the north-
eastern boundary between the United States and the Dominion of Canada, Assistant Joseph
Hergesheimer proceeded in pursuance of instructions to Forest City, Maine, and on July 1,

1891, began preparations for a shore line survey of Grand Lake.

For this purpose he was furnished with three projections, each on a scale of 1-10 ooo, or
6'34 inches to the statute mile. Having moved bis party across the lake to Weston, he began
the survey from this place July 10, and on August 5, having finished the first topographical
sheet, he transferred his headquarters two days later to Orient, at the head of the lake, and
from this point carried on the topography of the north shore. The second plane-table sheet
was finished September 1o, and the third one begun the nmext day. Work upon this sheet
was partly completed, when, on September 19, Mr. Ilergesheimer’s illness made it necessary
for him to postpone the further prosecution of the survey till another season.

8. Bx. 87—2
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Before closing operations, signal flags in trees had been put up on the Monument stream
between station Hornet and the Initial Boundary Monument so that points might be deter-
mined to facilitate the survey of the topography of the stream.

Unfavorable weather retarded the work greatly, nearly one-half of the whole number
of working days being stormy. .

The statistics are: .
Triangulation:
Number of stations erected _ ____ ... 5
Number of geographical positions determined ... ... ... .. . ... z
Topography:
Number of miles of lake shore surveyed _ ... .. ... o .._. 7175

Mr. JTames H. Van Horn served acceptably as recorder in the party.

During part of the following winter and spring, Mr. Hergesheimer had charge of a party
on the west coast of Florida, and after his return north, he was instructed early in June to
proceed to Forest City and resume the survey of Schoodic Lakes from the vicinity of Grand
Lake northwardly.

The progress of this work will be adverted to in the next annual report.

Topographical survey of Chipuneticook Lake, the lower lake of the Schoodic Eakes, Maine and New
Brunswick—Reference was made in the last annual report to the beginning of a topo-
graphical survey of the lower Schoodic Lakes to the nerth of Vanceboro, Maine. A plane-
table survey of the lower lake, locally known as Chipuneticook (or Spednic) Lake, began
June 14, 1891, by Subassistant J. A. Flemer, was completed September 19, the work having
been executed on three topographical sheets, each on a scale of 1-10 oco.

Mr. Flemer remarks that the first, or lower, of this chain of lakes trends mainly from
west to east, although the numerous coves (some of which were probably separate lakes in
former times) trend in a direction from northwest to southeast. Some of these coves are
quite deep, and more or less enclosed by shores detached from those of the main lake. Only
a narrow thoroughfare connects Lake Palfrey with the main lake, and hence it appears as
a distinct and separate body of water.

Numerous islands, and rocks forming attenuated islands which resemble sea walls,
indicate the course of the shore line in years gone by. The appearance is as though the
lower lake had been divided by narrow dikes or walls of land into many distinct bodies of
water, and that the action of the winds and waves, together with the rising of the level of
the lake some eight feet by means of a dam at Vanceboro, had combined to wash out and
eat away the narrow barriers, thus permitting the waters to join. The heads of nearly all
of the coves are filled with dead boles of large trees still standing erect and indicating .plainly
that the area covered by these dead forests was formerly dry land, the forest growth thereon
having been gradually killed by the raising of the water level.

Over the entire area under survey numberless bowlders are found scattered, many being
large enough to appear above water in the coves and in the main lake, and also along the
shores of the lake and islands, forming silent reminders of the drift or glacial period.

All of the country surrounding this lake is wooded, excepting a few clearings tenta-
tively established for farming purposes, all of which, however, at this date have been
abandoned. The old clearings known as the “Musquash settlement,” between Musquash
Stream and Deadman’s Cove, and the Todd Farm, south of Muncy Cove, still yield some
hay, but nobody lives on either place. The woods consist chiefly of white and yellow birch,
rock and sugar maple, poplar or bass wood, white cedar, hemlock, spruce, fir, and a few pines.

Chipuneticook l.ake contains good fish, chiefly pickerel, white and yellow perch, and
white fish. These are caught in nets and shipped to Boston for market, The woods abound
in deer; bears are frequently captured, and wild ducks frequent the low and marshy grounds
in the heads of the coves in great numbers. The general abundance of game is no doubt
due to the wise game laws of this section, and to the fact that enough game wardens are
employed by the State for their enforcement.
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With regard to his survey, Mr. Flemer observes that the shore line was accurately
delineated, and that the positions of all single rocks when above water were carefully
determined, but that the contour lines from the Upper Cutting-off Place above Vanceboro
to Forest City Landing were mostly sketched in. These hypsometrical lines give a fair
representation of the topography as far as the wooded character of the country would
permit the work to be carried on without giving too much time to it. ’

Mr. Flemer reports a commendable performance of dutv by Messrs. James F. Mitchell,
Edward Sandford, and Sprigg Chesley, who served as general aids during the season.

Following are the statistics:

Topography:
Area surveyed in square statute miles. .. ... oe.oiaciiiaaio- 124
Length in statute miles of shore line of lake and island. . _.._.__._.._. 98-8

During the winter of 18g1—92z Mr. Flemer took part in a Topographical Conference called
by the Superintendent, and after its close was assigned to field duty, reference to which is
made later in this volume.

Detailed topographic survey of the east and west shores vf the Kennebee River from Gardincr to
Augusta, tncluding the cities of Augusta and Gardiner and the towns of Hallvwell, Chelsea, and Randolph.—
The work of Assistant Stehman Forney on the Kennebec River during the season of 18go
included the shore line survey and hydrography of the river from Gardiner to Augusta, as

tated in the last annual report.

In July, 1891, Mr. Forney re-organized his party under instructions to make a detailed
topographical survey of the country on both sides of the river, going back far enough from
the shores to take in the cities of Augusta and Gardiner and the towns of Hallowell, Chelsea,
and Randolph as also all of the prominent topographical features on the east and west shores.

This work was executed on one plane-table sheet, scale 1—10 0o00. It was begun July 18§,
and finished October 31, 18g1. The contours are shown for every 20 feet of elevation
above the mean high-water level of the river Mr. Forney states that in and around the
cities of Augusta and Gardiner, the contouring involved difficult and tedious work.

Much valuable information was obtained by Mr. Forney in the ccurse of atrip which he
took down the river to its mouth on one of the towing company’s tugboats with one of
the river pilots, and such data as he deemed would be useful he communicated in a special
report to the Superintendent. Among the suggestions which he makes for Aids to Navi-
gation greatly needed by shipmasters and pilots are these: Astcam whistle on Pond Island;
a fog bell on the southwest end of Perkins Island; and a red light on Doubling Point.

Mr, J. L. Merrill, of Dartmouth College, rendered efficient service as recorderin the party.

The statistics are:

Topography:
Area surveyed in square statute miles - ... .. . ..l o 15
Length in statute miles of shore line of creeks and ponds ___.._._..__ 8
Length in statute miles of roads _. ... ... . . ... ... .. .. —--- 31§

Duty assigned to Mr. Forney on the survey of the Rio Grande during the winter of
1891-92 is referred to later in this volume.

Hydrographic examinations for the Coast Prlot between Cape Ann and Point Judith—For the pur-
pose of verifying the manuscript of the Atlantic Coast Pilot, Part 111, covering that part of
the coast and approaches between Cape Ann and Point Judith, Ensign E. H. Tillman, U. S. N,
Chief of the Coast Pilot Division of the Hydrographic Inspector’'s Office, was directed,
towards the end of June, 1892, to proceed to Boston, Massachusetts, and report to Lieut. L. K.
Reynolds, U. S. N., Assistant Coast and Geodetic Survey, commanding the steamer Zrdeavor.
Instructions were at the same date given to that officer to move the Endeavor to such points
as were desired by Ensign Tillman from time to time to facilitate the progress of his exami-
nations. Mr. Eugene Veith, a compiler in the Coast Pilot Division, was directed to report
to Lieut. Reynolds for duty as Mr. Tillman'’s assistant.
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At the close of the fiscal year, examinations had been made of Gloucester and Salem
Harbors and an examination of Boston Harbor begun.

In Gloucester Harbor, a bowlder, bare at low water, was found lying half way between
red buoy No. 38 and the southern end of the wharf, to the eastward of it; but it is of little
importance, as it lies near the side of the harbor and wharf which is seldom used.

In Salem Harbor, a shoal spot, reported by Capt. Phillips, of Beverly, to the northward
of Little Haste Beacon, was found and located by Mr. Tillman. It is a small spot, having
over it a least depth of 17 feet with from 4 to 414 fathoms around it. TIts position, as deter-
mined by angles and bearings to prominent objects in the vicinity, will be marked on the
charts.

Other examinations leading to developments of importance will be adverted to in the
report for the next fiscal year.

Topograplical resurvey of Boston Bay and Harbor —In pursuance of instructions, dated june
13, 1892, Assistant R. Meade Bache proceeded soon after that date to Boston and conferred
with Assistant Henry L. Whiting with regard to the proposed topographical resurvey of
Boston Bay and Harbor, examining the original plane-table sheets and the maps on record
in Boston. A report of the results of this conference, stating what limits would be desirable
for the resurvey and the scales recommended for the prosecution of the work was transmitted
to the Superintendent.

During the week that remained before the close of the fiscal year Mr. Bache was occupied
in preparations for field work. The progress of his survey will be adverted to in the next
annual report. .

Field work executed by Mr. Bache in completing the detailed topographical resurvey of
the Philadelphia City Front is referred to under a subsequent heading.

Between January 18 and. March 11 he was on duty in Washington as a member of the
Topographical Conference convened by direction of the Superintendent.

Hydrographic resurvey of Boston Bay and Harbor—A resurvey of Boston Bay and Harbor
having become necessary in the interests of commerce and navigation, owing to changes from
causes both natural and artificial, which had taken place since the publication of the chart
of 1867, based upon surveys executed between 1846 and 1864, instructions were issued to
Licut. W, F. Low, U. 8. N,, Assistant Coast and Geodetic Survey, commanding the schooner
Eagre, to take charge of the hydrographic portion of the resurvey,

For this work he was furnished with seven projections, each on a scale of 1-16 ooo, and
one projection, scale 1-2 soo. Five of these projections were intended for the commanding
officers of the steamers Blake, Backe, and Endeaver, these vessels having been assigned to the
Boston Bay work, and their commanders directed to report to Lieut. Low upon their artival
in the harbor.

Lieut. Low has submitted a summary report of progress up to the close of the fiscal
year.

He anchored in Nantasket Roads on the evening of May 26, 1892; was towed up to the
Navy Yard next day, and at once took up work on projection No. 8, scale 1~z 500, covering
the inner harbor of Boston. His survey was in active progress at the close of the fiscal
year.

The following named officers were attached to the party on the Eagre - Lieut. C.S. Ripley,
U. 8. N.; C. H. Dectz, draughtsman, United States Coast and Geodetic Survey; Paymaster’s
Yeoman R, W. %tevens U. S. N,, and Ship's Writer Wm. B. Proctor, U. S N.

Up to June 30, Lieut. Low reports the following statistics:

Hydrography:
Number of miles run in sounding ... ..o _______.__._____.._____. 43
Number of anglesmeasured . .. .o o e, I 355

Number of SounAINgS . e tacr e i e e ciee ciceme e e cee R, 5 433

&
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Topagraphical survey of a specified area south of Plymouth, Massackusctts.—A report with sketch
showing work accomplished in the spring and summer of 189z up to June 30, has been
submitted by Subassistant J. A. Flemer, who went to Plymouth, Massachusetts, under
instructions to make a topographical survey of a selected area on a scale of 1-30 occ to the
south of that town. Before beginning the survey, Mr. Flemer was directed to confer with
Assistant H. L. Whiting, whose familiarity with the country would enable him to give infor-
mation that would facilitate field operations.

Between May 28, when a reconnaissance for the work was begun, and the end of the
fiscal year, the party under charge of Mr. Flemer had surveyed an area of 6-6 square miles,
bounded on the north by the southern county road from Plymouth to Manomet; on the east
by the road leading from the Manomet Grammar School through Nichol’s farm to Fresh
Pond, thence along Island Pond Road to Island Pond; thence in a northwesterly direction
to Wright’s clearing; and after taking in Telegraph Hill, the western boundary follows the
Sandwich Road to Eel River.

Mr. Flemer observes that the country is wooded except in the immediate neighborhood
of Eel River and Manomet; the woods are of a mixed growth mainly, but on the Pine Hills
south of Manomet Hill pines predominate. The undergrowth is dense, and consists chiefly
of scrub oak, Very little farming is done in this section, the sale of wood for fuel, and the
raising of cranberries on artificially made bogs, being the main soarces of income to the land
owners,

The section surveyed contains three ponds—Beaver Dam, Little Island, and Ford’s Pond
—which are all well stocked with bass, perch, and pickerel.

All roads intersecting the area surveyed were traversed, and the shorelines of the ponds
were Tun out with the plane table. After the elevations and geographical positions of the
hill tops had been determined, and the topography along the roads had been mapped, the
topographical details remaining were sketched in. The work was controlled by 247 plane-
table stations, giving an average of 37'4 stations to a square mile. Its progress after June
30 will be stated in the next annual report.

Mr. Flemer reports the following statistics up to the end of the fiscal year:
Topography (scale 1-30 ooo):

Number of miles of roads run.........._..._. e e —man 20
Number of miles of creeks run_ . eiiioo- 2
Number of miles of shore lineof pondsrun ... ...l ________________._. 10

Service assigned to Mr. Flemer earlier in the fiscal year is referred to under headings
in the States of Maine and Rhode Island, and in the District of Columbia.

Continuation of the surveys of town boundarics for the State of AMassachusetts—Service as a member
of the Mississeppi River Commission and as @ Commissioner of the Massachusetts Topographical Survey—
Assistant Henry L. Whiting, in the general report which he has submitted of the duties
performed by him during the fiscal year, states that in accordance with the general tenor of
his instructions and orders he has regarded his official service to the Coast and Geodetic
Survey as his first duty, and next in order his service when called for by the Mississippi
River Commission, and, lastly, his service to the State of Massachusetts as one of the Com-
missioners of the Topographical Survey of that State.

In addition to personal attendance on special occasions at the office and in field duty of
the Coast and Geodetic Survey, and at meetings of the Mississippi River Commission, and .
at Boston and elsewhere in Massachusetts in connection with his.office as Secretary of the
State Commission, his time and services have been conjointly given throughout the year to
the studies and correspondence incidental to his several official relations.

Mr. Whiting attended the following-named meetings of the Mississippi River Commis-
sion: From July 13 to 19, 1891, at New York City; November r to 20, on the Mississippi
River, including travel and an inspection of the river with the Commission; May 1 to 12,
1892z, a second trip of inspection of the river; and from June 20 to 24 in New York City.
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During the first part of July and again from July 20 to October 31, 1891, he was engaged
in directing, supervising, and inspecting the field and office work of the Massachusetts State
Survey, including the town boundary work, the immediate execution of which was, as for
some years past, in charge of Assistant C. H. Van Orden.

The town boundary survey was carried forward with substantially the same force and
organization in field and office as during the preceding year. The party assigned to the
charge of Mr. E, E. Peirce was in the field from May 4 to October 22, 18g1; the party of Mr.
J. B. Tolley took the field and closed operations on the same dates. This part of the work
was done chiefly in Essex and Middlesex counties, and was carried on in the manner and
according to the methods heretofore described in the annual reports. The revision of the
large body of work which had been left unfinished by the late Mr. Walling was again
assigned to Mr. E. G. Chamberlain, who had been his chief assistant, and whose familiarity
with all of its details made his services of special value. Mr. Van Orden, in addition to the
supervision of the field work and the computation of results, executed some special field
work in detcrmining points in the boundary line between Massachusetts and Rhode Island,
the town authorities of Fall River having asked that certain points in this line should be
verified and in part determined. He states that this proved to be a complicated piece of
work. The part of the boundary line to be determined begins at Mount Hope Bay and
passes in an easterly direction over high ground, thickly built up with factories and houses,
to a point in the middle of one of the city streets, but well marked; thence in the same
direction to an undefined point in the waters of a mill pond some 500 or 6oo feet from its
shore, thence southward to marked points in the line, and thence eastward to Watuppa Pond.
In order to determine the location of the corner point in the pond, a triangulation had to be
made which would furnish data for computing the azimuth of the line; the determination
of special stations was required also to locate the end of the line on the shore of Buzzards
Bay.

yAll of the field work of this State survey down to and including that of 18gc has been
submitted to examination and verification in the office of the Coast and Geodetic Survey.

For the season of 1891 the following statistics are reported by the Commissioners as
showing the total results: B .

Number of townships surveyed .. i i icecccan——. 21
Number of boundary points determined . .. . . ___._.___.__..._._. 241
Number ef stations occupied . oo oo liiaaaa.. 318
Number of traverse lines Tun .o o oo e 8o
Number of signals put up - .. i eiicaieenaaa 271

After returning from the second meeting of the Mississippi River Commission, already
referred to, Mr. Whiting resumed his duties in Massachusetts. From January 17 to March
16, 1892, including time of travel, he was on duty at the office of the Coast and Geodetic
Survey as chairman of the Topographical Conference convened by order of the Superin-
tendent. (See the proceedings of this Conference as published in the Report for 1891, Part II,
Appendix No. 16.)

Returning thence to Massachusetts he was in conference from April 2 to ¢ with Assistant
H. G. Ogden, who had been instructed by the Superintendent to serve the State Commission
as an inspector of an edition of the atlas sheets of the topographical map of Massachusetts,
printed by the Forbes Lithograph Manufacturing Company of Boston. Mr. Whiting states
that by this inspection, a report of which was made to the Superintendent, Mr. Ogden
rendered most valuable service to the State of Massachusetts and to the Commission.

During the remainder of the fiscal year, with the exception of the time occupied in
attendance at the meetings of the Mississippi River Commission, Mr. Whiting continued on
duty in connection with the Massachusetts State survey. Towards the end of June, 1892, he
was instructed to confer with Assistant R. Meade Bache in regard to the proposed topographic
resurvey of Boston Harbor, and to report the results of the conference to the Superintendent.
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Completion of the hydrographic resurvey of Nantucket Shoals—The methods adopted by Lieut,
Edward M. Hughes, U. S. N, Assistant Coast and Geodetic Survey, to overcome the diffi-
culties incidental to the resurvey of Nantucket Shoals, were outlined in the last annual
report. This important work, begun in the summer of 18gc, was resumed by Lieut. Hughes
in June, 1891, his party having been organized as before on the steamer Backe. Under
instructions by the Superintendent, supplemented by detailed instructions from the Hydro-
graphic Inspector, Lieut. C. E. Vreeland, U. S. N, Assistant Coast and Geodetic Survey
- commanding the steamer ABlake, and Lieut. L. K. Reynolds, U. S. N, Assistant Coast and
Geodetic Survey, commanding the steamer Endeaveor, were directed to codperate with Lieut.
Hughes in his capacity as senior officer of the resurvey.

For this work the parties were furnished with four projections, three of which, Nos. 14,
11, and 15, each on a scale of 1—40 ooo, included the waters lying to the south, to the east, and
to the southeast of Nantucket; and the fourth, No. 16, on a scale of 1-z0 ooo, includced the
approaches to Nantucket Harbor and the shoal areas to the north and northeast of it in the
vicinity of Monomoy Light.

It was decided, with the approval of the Hydrographic Inspector, that advantage would
be gained by granting to each cominanding officer authority to act upon his personal judg-
ment in everything relating to his own hydrographic sheets. The report made by Lieut.
Hughes deals at length, therefore, with the work of the Backe only, and separate reports upon
their respective resurveys have been made by Lieutenants Vreeland and Reynolds.

- The general method of procedure was to develop first the leading features of the shoals
as a whole by a fairly regular system of lines, and afterwards to make a more careful exam-
ination of the channels, rips, and shoal spots thus found.

On sheet No. 11, scale 1-40 ooo, the work was done by the Backe, with the exception of
75 miles by the Ewxdeavor, just south of Bass Rip, and 161 miles by the F/ake over the shoal
lying to the southward and westward of Davis’s South Shoal Light Vessel.

For offshore signals the old Coast Survey schooner Scoresty, the light vessel just named,
and a number of buoys put in position by the tender Azalee, of the Second Lighthouse
District under Lieut. Vreeland’s supervision, were used. Nine of these were first-class can
buoys and six first-class spars, and they were placed on the shoals within the limits of the
western half of sheet No. 11. Upon the completion of the hydrography in their vicinity,
eight of the can and two of the spar buoys were shifted carly in September to positions in
which they formed a line of signals extending nearly north and scuth along the eastern
edge of the same sheet. The can buoys, regardless of depth of water, were anchored with
3o fathoms of chain and heavy granite sinkers weighing from 2 ocoo to 3 ooo pounds cach; the
spar buoys were anchored with sinkers somewhat lighter, and length of wire rope so cut
with reference to depth of water that the spars would “watch ” properly. It was found by
experience that a mean distance apart of two geographic miles for the water signals was
desirable, and that evergreen boughs supported on flagstaves secured to them were much
more easily distinguished than flags. The positions of the floating signals were verified
whenever practicable, and but two were found to have dragged.

Lieut. Hughes, upon a review of the accuracy of lines of soundings depending on off-
shore buoys, concludes that the general results obtained by their use may be considered as
satisfactory.

His report contains full data derived from careful observations of the tides and currents
on Nantucket Shoals, and notices of the changes of formation in the shoals. Of these the
principal are the extension to the northward from Old South Shoal; the growing of the
Rose and Crown to the northward; the deepening of the water on Davis’s South Shoal;
the disappearance of lumps on McBlair Shoal; and the disappearance of shoal Tumps to the
southward of Bass Rip. The least water found on Davis’s South Shoal was 15% feet,

During the summer of 1891 the weather experienced was in marked contrast to that of
the corresponding season of the previous year, being extremely unfavorable. The month of
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August was unusually hazy and foggy, September was fair, and October and November very
stormy.

Assistance was rendered by the Backe to the Chatham life-saving crew on October 24.

On September 21 and 22, in the middle of a fortnight of fine weather, a phenomenally
heavy swell prevailed on the shoals, in connection with a glassy sea and entire absence of
wind, the barometer standing at about 3o inches.

The officers attached to the Bac/e were Lieut. W. L. Burdick, U. S. N,, and Ensigns W, W.
Buchanan, W. B. Hoggatt,and J. W. Oman, U. S. N.

For the season the statistics of hydrography executed, and the results of which are
shown on sheet No. 11, scale 1-40 ocoo, are as follows:

Hydrography:
Area sounded in square geographical miles __ .. .. . ... ... ..... 700
Number of miles (geographical) run whilesounding_____._ ... ______ 1 225
Number of angles measured __ . . . ... icaaaan- 4 317
Number of soundings. - oo i et e e e e 20 382
Number of spccimens of bottom preserved. ... ... __._.._. 58

These statistics include 236 miles run in sounding, 666 angles measured, and 3 443 sound-
ings taken by the steamers Bleke and Lndeavor within the limits of projection of sheet No. 11.

After closing field work November 4, Lieut, Hughes proceeded under instructions with
the Backe to the Navy Yard, New York, where she was prepared for work in the Gulf of Mexico.
Reference to this service is made under a subsequent heading.

Lieut. Vreeland, commanding the Bleke, refers at the outset of his report to that of
Lieut. Hughes as describing fully the scope of the season’s operations, and states that he
will therefore confine himself to an account of the work of his own party and the results he
attained. The hydrography assigned to him was included in sheets Nos. 14 and 13, scale
1i—40 coo, No. 14, covering the area to the southward of Nantucket, and between the limits of
latitude 40° 52/ to 41° 14/ north and longitude 69° 58 to 70° 18/ west; No. 15 between the limits
of latitude 40° 55’ to 41° 28/ north and longitude 69° 18/ to 69° 42’ west.

As soon as the arrival of the Lighthouse tender Asalea made it possible to begin the
work of fixing into position the can and spar buoyvs intended for offshore signals, her com-
mander reported on board of the Blake, and by July 11 they wereall in place. On July 30, the
Hydrographic Inspector having been informed by Lieut. Vreeland that the hydrography
included in the limits of sheet No. 14 had been practically finished, he was ordered to report
to Lieut. Hughes for such duty as he might assign in connection with the work on sheet
No. 1i. This accomplished, the Blake awaited the removal of the buoys from the limits com-
mon to sheets Nos. 11 and 14 on the west, to the limits common to sheets Nos. 11 and 15 on
the east; Lieut. Vreeland then, on September 5, took up the hydrography on sheet No. 15, with
limits as just stated. On September 25 the last line of soundings on this sheet was run, after
which the Plake returned to Nantucket, and early in October her commander received tele-
graphic orders to return to New York, »

Lieut. Vreeland observes that while the survey of the shoals and rips on sheet No. 15 is
not by any means a thorough development but rather in the nature of an examination, he
believes that all dangerous water has been located, and that the general outlines of the
shoals have been fairly indicated.

His report is accompanied by a tabular statement of the times of observations, velocities,
and directions of the currents observed during the season from on board the Blake. Speci-
mens of bottom were obtained and examined frequently, but being found to correspond in
every instance with the kind of bottom indicated on the chart, it was not thought necessary
to preserve them.

Following is a list of the officers attached to the party: Lieut. H. Kimmell, U. S. N;
Ensigns W. C. P. Muir, J. H. Rohrbacher, and Benj. Wright, U. 8. N.; Assistant Engineer
W. W. White, U. S. N, relieved July 30 by Assistant Engineer W. H. Creighton, U. 8. N.; and
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Assistant Surgeon E. S. Bogert, Jr, U. S. N. Lieut. Vreeland observes that while all the
officers performed their parts with zeal and intelligence he desires espeaially to commend
the services of Ensigns Rohrbacher and Wright. Pay Yeoman W. S. Crosby rendered
acceptable assistance both as observer and recorder.

For the work done on sheets Nos. 14 and 15, the statistics are as follows:

Hydrography:
Area sounded in square geographlcal miles._ .. ... e e cmc e 772
Number of miles (geographical) run while sounding ... ... .__.__ 1 048
Number of angles measured _. ... ... . o oeoao.__. S, 1 316
Number of soundings .. . oo i it i 7 803

On October 16, Lieut, Vreeland was directed to bring the Bzke to the Washington Navy
Yard, and on reporting there on the 1gth, the steamer was turned over temporarily to the
Navy Department, and on October 30 and again on November 13, she conveyed the Honorable
Secretary of the Navy and his guests to Indian Head on the Potomac to witness the impor-
tant armor trials then in progress at that point.

Subsequently, on her retransfer to the Treasury Department, the Blake was ordered to
Baltimore for repairs to fit her for work on the coast of South Carolina. Reference to
hydrography executed by Lieut. Vreeland in the winter of 1891-92 is made later in this
volume.

After the completion of his hydrographic work in southern waters, he was instructed to
proceed to Nantucket Shoals and execute the hydrography required to connect the work of
the Backe, Endeavor, and Blake during the seasons of 1890 and 1891, in an area included approxi-
mately between the limits of latitude 41° 25/ and 41° 30/ north and longitude 69° 38 to 69° 52’
west. Arriving at Nantucket in the B!czke on June 16, he began at once the work of sound-
ing over this area, and at the end of the fiscal year but a few days of favorable weather were
needed to complete it.

During the season of 1892, the officers attached to the A/zke were Lieut. John Gibson,
U. 5. N.; Easigns W. C. P. Muir and M. K. Eyre, U. S. N,, and Assistant Surgeon J. A.
Guthrie, U. S. N. Pay Yeoman W. S. Crosby continued to serve as observer and recorder.

Up to June 30, 1892, the statistics are:

Hydrography:
Number of miles (geographical) run in sounding .__.__ ... __._._._.__ 202
Number of angles measured ... . .. i om oo 554
Number of soundings .. ... i e e i e e s 3 118

Lieut. L. K. Reynolds, U. S. N,, Assistant Coast and Geodetic Survey, commanding the
steamer Andeavor, after having completed in the spring of 1891, an examination of a shoal
reported off Smith Point, at the mouth of the Potomac, and asurvey of Horseshoe Shoal,
near Chesapeake Entrance, proceeded under instructions to Nantucket, Massachusetts, and
began that portion of the resurvey of Nantucket Shoals which had been assigned to him on
June 23.

After establishing a siphon tide-gauge in position outside of Great Point, soundings were
begun off Monomoy Point with the steam launch, and were continued whenever the weather
would permit until November 5, when work was closed for the season. The hydrography
executed by the party of Lieut. Reynolds included the channels at the eastern entrance to
Nantucket Sound. The lines were run generally a quarter of a mile apart, except where
shoal spots were found, and then the lines were run as closely as was required to develop
the shoal. The great irregularities of the bottom made it necessary to multiply largely the
number of lines run, and the strength of the tides and the varying directions rendered
the work one of great difficulty, especially when using the steam launch. Consequently the
greater part of the work was done by the Endeavor.

The shoal to the southward of Shovelful Shoal Light Vessel was carefully developed; also
Great Point Rip, and the entrances to the channels to the north and to the east of Pollock
Rip Light Vessel.
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The positions of each light vessel and buoy included within the limits of the projection
were carefully located, also the positions of all wrecks, which were very numerous during
the progress of the season’s work.

In September, under the direction of the Hydrographic Inspector, assistance was given
by Lieut. Reynolds, in the planting and location of a line of buoys to the eastward of the
Island of Nantucket, intended to be used as signals by the Backe and Blake in a survey of
the outlying shoals.

The following named officers were attached to the party on the Zndeazor: Emnsigns
Thomas W. Ryan, John Gibson, and Hugh Rodman, U.S. N.; Pay Yeoman J. McC. Tiffany,
U.8. N, and Seaman Emory Stineman, recorders. Lieut. Reynolds commends heartily all
of the officers for their faithful work, and their excellence as observers.

He reports the statistics of the season as follows:

Hydrography:
Number of miles run in sounding . ..o cooe e eeea s 755
Number of angles measured ... oot e e e eeme 6 084
Number of soundings . ..o i e e e e 32 540

Reference to service rendered by Lieut. Reynolds while commanding the Endearvor in the
suminer of 18¢2, in aid of hydrographic examinations for the Coast Pilot, has been referred
to under a preceding heading.

Detarled topographical survey of the north shore of Nantucket Sound from. Falmouth Heights to
Hyanunis Light—The need of a shore line survey for the use of hydrographic parties working
in Nantucket Sound and vicinity having becn met during the summer and autumn of 1890 by
Assistant D. B. Wainwright, he took up under instructions in Jumne, 1891, a detailed topo-
graphic survey back of the shore line from Falmouth Heights to Hyannis Light. Begun
June 19, this work on a scale of 110 coo was finished November 1, the distance between the
two points along the coast line being 18 miles.

Within the area of topography are included the villages of Teaticket, East Falmouth,
Waquoit, South Mashpee, Cotuit, Osterville, Centerville, Craigville, and Hyannisport. Out-
side of these Mr. Wainwright remarks that the country is sparsely inhabited and largely
covered on the high dry land with a growth of oaks and pines, )

The fresh water bearing stratum seems to coincide with the low water line of the sound,
and, owing to the fact that the seepage or ooze of fresh water along the banks of the salt
ponds and bays is plentiful and continuous, and also to the absence of freshets, very favorable
conditions exist for oyster culture.

Mr. Wainwright refers to a very remunerative industry which has sprung up on this
coast since the time of the earliest survey, 1846. This is the cultivation of the cranberry on
what was formerly almost worthless cedar swamp. The plants are set in a layer of sand
which is deposited upon the swamps to a depth of from 12 to 18 inches after they have been
cleaned of all growths, leveled, and ditched. The most valuable bogs are those which can
be most easily and quickly flooded. They are kept flooded, in order to protect the plants,
from November until May, when the water is drawn off.

Owing to the generally flat and wooded character of the country, but little plane-table
triangulation could be done, hence the detail of a large portion of the area surveyed had to
be determined from traverse lines run back from the coast. Great care was taken to check
these lines by connecting them with others determined from interior points situated on the
main road. Te facilitate the contouring and to increase its accuracy, a line of levels was
carried from Falmouth Heights along this road to the Mashpee River. The survey was
expedited whenever practicable by a division of the party, Mr. Wainwright taking the large
plane table with two aids, and the smaller one being assigned to his foreman and recorder,

The old survey gave no contour lines, the bluffs and abrupt changes in elevation being
shown by hachuring. Comparison with the present survey indicates but slight changes
along the sound in view of the unstable material (sand) which forms the beaches and bluffs,
The loss from erosion was found to have averaged but 10 metres in forty-five years,
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Mr. Walter B. Hindmarsh served as foreman in the party, Mr. R. J. McAdory as recorder,
and Messrs. W. T, Oliver and L. W. Cottman as rodsmen. Mr. Wainwright reports that
during this and the two previous seasons, Messrs. Hindmarsh and McAdory have become
quite proficient in the use of the plane table, and they executed the survey of a large portion
of the shore line and roads.

The statistics are:

Topography (four plane-table sheets on 1—~10 c0o):

Area surveyed in square statute miles ____ . ... L. Lo ..o.. 33
Length of general coast in statute miles. . ... ... . ... ... .... 18
Length of shore line of rivers, creeks and bays in statute miles .. __.__. 94
Length of shore-line of pondsin statutemiles. . _____.______. .. ._._._.._ 5
Length of shore line of marshes in statutemiles __.___.__._.._......_. 38
Length of roads in statute miles ... .o . . o il ot 705

During the winter and spring of 1891-92, Mr. Wainwright participated in a Topographical
Conference organized at Washington by direction of the Superintendent, Early in March
he was instructed Lo take charge of the preparations then in progress for an exhibit by the
Survey at the World's Columbian Exposition.

Completion of the plysical hydrographic survey of the seuth coast of the island of Nantucked from
Weeweder to Smiths Point, and similar survey begun on the soutf coast of Marthas Vinevard —Reference
was made in the last annual report to the progress of the physical hydrographic survey of
the south coast of Nantucket, under the direction of Assistant Henry L. Marindin, who had
established his party in camp at the end of June, 1891, in the vicinity of Great Neck Life-
Saving Station.

From this camp the survey was carried as far as Smiths Point at the western end of the
island. Cross-sections of the south shore, averaging one in each 6oo metres of shore
line, with levels, were taken; new shore line was determined by plane table, and lines of
levels were run connecting the sections with the previous work, and with the bench-marks
established as the work advanced.

The results of the Nantucket survey, which was finishell by the end of July, are shown
on two hydrographic sheets, scale of each 1-10 coo, No. 1 from Miacomet Rip to Long Pond,
Nantucket; No. z from Long Pond to Smiths Point.

Early in August, Mr. Marindin transferred his party to Marthas Vineyard, and established
his camp at a point near the western end of Katama Bay. From this locality all parts of
the bay and shore line could be reached by boat, and the outer shore in the vicinity afforded
a safe place for fixing in position the siphon tide-gauge.*

Before deciding finally upon the plan of survey that would best suit the conditions of
work in Katama Bay and Edgartown Harbor, Mr. Marindin conferred with Assistant Whiting,
who had made some observations during the early part of the summer in continuation of
his studies of the changes on the south shore of the island. Since the inlets through Katama
Beach had increased to three, an examination of the tides and currents throughout the bay
and inlets became desirable, the régime of these phenomena having materially changed, so
that vessels entering the inner harbor of Edgartown found greater difficulty than formerly,
both in entering and in lying at anchor. The field work was carried on, therefore, with a
view of obtaining some data bearing on the question, while at the same time the observations
of cross-sections with soundings and levels were continued on the outer shore.

In addition to the siphon tide-gauge on the outer beach (No. 1) three other tide stations
were located—No. z within Katama Bay, just inside the west point of the western inlet; No.
3 at the “Swimming Place,” so called, which is the narrowest part of the passage between
the bay proper and the inner harbor of Edgartown; and No. 4 at Edgartown Harbor Light,
50 as to obtain the Sound tide. These gauges were of the box pattern. The strength and

*8ee description of this form of gauge in Bulletin No. 12, “ A siphon tide-gauge for the open seacoast.”



28 UNITED STATES COAST AND GEODETIC SURVEY.

direction of the tidal currents were observed at points near the tide stations, but the attempt
to secure a full series of these observations within the inlets through Katama Beach was not
successful, because of the difficulty of holding boats in position during the tide. The results
from the current and tidal observations which were made indicate that it will be well to
have a larger series observed at some future time.

Within the bay the lines of soundings were run so as to serve both as cross-sections and
as longitudinal sections at any part of it, and to enable comparison to be made with any
former surveys. During the greater part of the season, very turbulent seas interfered with
soundings off the south shore, and a thorough examination of the bars off the inlets had
therefore to be deferred.

On October 11 a severe gale struck the camp and somewhat hastened preparations for
closing. The gale increased in force till the night of October 13, when nearly all the tents
were rendered uninhabitable, those not blown down being deluged with rain. Care had
been taken, however, to store the records and instruments in a small depot house, where
they were secure from damage by the storm. ’

Field operations were closed for the season inaccordance with instructions on October 19.

Mr. Marindin acknowledges his indebtedness for faithful services to all of the members
of his party, but especially to Mr. Homer P. Ritter, expertin physical hydrography; to Messrs.
M. V. Safford and C. E. Mendenhall, recorders, and to Louis Brigham. He commends highly
Mr. James A. Gould, coxswain of the surf boat, and Elmer E. Snow, quartermaster, both of
whom had been members of parties in his charge for three years previous.

During the following winter and spring, until early in May, 1892, Mr. Marindin was on
duty at the office in Washington, engaged on the computation of the results of his field
work and in the preparation of tables and drawings to accompany his reports, Mr. Ritter
assisting him., Before resuming field operations, he submitted a report on the tides and
currents in the harbor of Edgartown and in Katama Bay, based upon observations made
during the summer of 18gr. This will be published as an appendix to the Report of the
Superintendent for 189z, Part II. It will precede a report to be made subsequently on a
comparison of the changes in the shores and bottom of the harbor since former surveys,

Instructions having been received to proceed to Marthas Vineyard and continue the
physical hydrography of its south shore, Mr. Marindin re-organized his party, and by the
middle of May was in camp at Pahgonet, near Jobs Neck, about 7 miles southwestwardly
from Edgartown. The work was then taken up at the west end of Katama Bay, where it
had been left off at the close of the preceding season. Cross-sections of the south shore
laid out at even distances apart of 1,000 feet were sounded out to a depth of 36 feet.
Lines of spirit leveling were run from low water across the beach to points inland varying
in distance with the features to be delineated; the cross-sections were then connected with
each other by a double line of levels, and by reference to the bench marks and tide-gauges.
A siphon tide-gauge was set up, the float-pipe being sunk at a point on the beach off the
camp at Pahgonet; this gauge was used in connection with one of Stierle’s automatic gauges,
the only form that could have been maintained on that exposed shore. The positions of the
sections and the shore line were delineated with a plane table.

Mr. Marindin remarks that a definite opinion of the extent of the changes which take place
on the south shore of the island can not be given without a comparison with previous surveys,
but there is abundant proof that erosion is the rule. Mr. Smith, of Pahgonet, states that
during his lifetime many hundred feet of his valuable meadow land have been cut away by
the encroachments of the sea, and other testimony is to the same effect.

A feature of this locality lies in the periodic opening of outlets through the beaches to
allow a flow of the water from the numerous ponds scattered along the shore; this being
done either to maintain the herring fishery or to drain the water off the salt marshes so that
salt hay may be made and harvested. For a successful opening of the outlets the favorable
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conditions are the time of spring tides, a smooth sea, and the moment of low water for the
final cut on the seaward side. The available head of water in the ponds for inducing the
necessary velocity of current is nearly 5 feet. On June 23, 1892, the surface of Herring
Pond was ascertained to be 49 feet above mean low water, that of Jobs Neck Pond 46 feet
and that of Oyster Pond 44 feet. None of these ponds had been upened at the date specified
with the exception of Herring Pond, which has a permanent outlet into Katama Bay through
a long ditch.

The outlets which have been opened artificially, when maintained by favorable conditions
for any length of time, follow the general rule along this shore of traveling to the eastward,
their history being a reproduction of that of the outlets opened by the sea through Katama
Beach.*

Among the characteristics of the south shore, so far as examined, may be mentioned the
existence of an almost continuous bar a short distance from the shore, upon which the seas
almost always break at low tide. Whatever the direction of the wind, it has been observed
also that the waves approach the beach in a line parallel to it and break simultaneously for
a long distance.

Mr. Homer P. Ritter, was attached to the party during this as during the last field sea-
" son, and Messrs. Victor Safford, and George O. Glavis, Jr., served as recorders.

At the close of the fiscal year, the party was actively engaged in the prosecution of the
work to the westward. For the seasons 1891 and 189z, the statistics reported are as follows:

Topography:
Length of general coast surveyed in statute miles. ... ... o oo o-. 20
Physical hydrography:
Number of soundings on cross-sections ... oo oo oooioo.. 8 502
Number of cross-sections laid out .. ... .. .. .. .. iiiecaunn 94
Number of miles of shore line determined for cross-sections.__.____. 19°3
Number of cross-sections sounded ... ... . .. ... .. ... ... 73
Number of angles on cross-8eCtionS - oo ool it i i iae i aca 2 175
Number of levelsrun ... L oo 33
Number of bench marks established .. .._. ... .. .. ... ......_.. 9
Number of observations of currents made at stations. _.___.... .. ~o-. 1331

The results of the work are shown on four hydrographic sheets, each on a scale of 1—10 ooc
the limits of which are No. 1, from Miacomet Rip to Long Pond, Nantucket; No. 2, from
Long Pond to Smiths Point, Nantucket; No. 3, Katama Bay and Edgartown Harbor, Marthas
Vineyard, and No. 4, Katama Bay to Tisbury Great Pond.

Hydrographic cxamination tn the vicinity of Squipnocket Kidge Shoal—A question having arisen
in regard to the least water upon the detached shoal in the vicinity of the dangerous ledge
of rocks known as Squipnocket Ledge in the channel between No Man’s Land and Marthas
Vineyard, Lieut. Edward M. Hughes, U. S. N, Assistant Coast and Geodetic Survey, com-
manding the steamer Backe, was directed to make the desired soundings.

This work was accomplished while he was en roufe from Edgartown to New York on
November g, 1891. One boat ran a system of parallel lines over the shoal and the otherasystem
of lines radiating from the red spar buoy No. 2, each system completely covering the detached
shoal with lines close enough to develop any danger except a detached “pinnacle” rock.

As soon as a sounding of but three fathoms was obtained, a barrel buoy was dropped
and the ground in the vicinity carefully gone over. The least water found was 16 feet, which
afterwards reduced to a little less than 15 feet, at a point 5o metres east of the barrel buoy.

The sounding book, and a sketch showing the vicinity of the shoal and the two systems
of lines run, was delivered to the Hydrographic Inspector November 14, and a verbal report

* See Annual Reports for 1886, App. No. 9, and for 1889, App. No. 14.
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of the examination made to him. The sketch showed also the position of the barrel buoy, and
the positions of the other buoys, etc., in the locality.
For this work the statistics are:

Hydrography:
Number of miles (geographical) run in sounding . ..o . ... ... 10
Number of angles measured . ..o, Lo oot in i i cicecmmeman 5
Number of soundings . ... .. o e 777

Automatic tide-gauge record continued at Bristol, Rhode [sland.—Reference was made in the last
annual report to the acceptance by the Superintendent of the liberal offer of Mr. Nathaniel
G. Herreshoff, of Bristol, Rhode Island, to set up and keep in operation, without charge to
the Survey, an automatic tide-gauge at that port, provided the gauge were furnished by the
Survey.

The record from this gauge, which was begun August 6, 1890, has been continued with-
out interruption, and has supplied valuable data for the study of the complicated tides of
Narragansett Bay.

Listablishment of an aulomatic tidal station at Fort Adams, Newpori, Rhode Island—It being very
desirable to strengthen the tidal data upon which the tide tables for Newport, Rhode Island,
are based, the officers of the Corps of Engineers stationed at Fort Adams kindly consented
to superintend the establishment and operation of an automatic tide-gauge at that post. Ac-
cordingly a gauge forwarded from the office of the Survey was set up and put in motion
March 31, 1892, and its records have been received to the end of the fiscal year.

Drtailed topographical survey of Coasters Harbor Island for the Navy Department—The exten-
sive improvements on Coasters Harbor Island in connection with the Naval War College
and Naval Training Station, which were projected or in progress in November, 18g1, led the
Navy Department to request the Superintendent to have made a detailed topographical sur-
vey of that island. In pursuance of this request, received through Commodore F. M. Ram-
say, U. S. N, Chief of the Bureau of Navigation, Subassistant J. A. Flemer was directed to
confer with Capt. F. M. Bunce, U. S. N., commanding the training station, and to execute
the survey upon the scale deemed desirable.

Mr. Flemer arrived at Newport November 12, and, after conferring with Capt. Bunce,
began the work on a scale of 1-600 or 50 feet to 1 inch. Three projections upon this scale
were furnished by the Coast and Geodetic Survey oflice, but, as only one of the old triangu-
lation points could be plotted upon them, a base line of 270 metres (8858 feet) was measured
and a plane-table triangulation made. The line of mean low water, which was adopted as
the plane of reference for the altitudes, was established by tidal observations, and was care-
fully run out as shore line. Topographical contour lines were run at vertical intervals of
2 feet, and were located with a level.

Frequent plane-table stations were made necessary by the large scale of this survey, and
Mr. Flemer found it convenient to take charge personally of both the plane table and level,
keeping both instruments close together.

The plane-table sheets show every tree, each telegraph and electric light pole, etc., in
correct positions.

On December 21, the survey was completed, and a tracing of that part of the island where
some engineering work was in progress had been furnished to Capt. Bunce.

Mr. D. S. Chesley rendered faithful service as rod and telemeter man.

The statistics are :

Topography (scale 1-6o0):
Area surveyed in square statutemiles ... .. . ... 016 (in acres 101)
Length of general coast in statute miles .. _._. ... _ .. ... .. .__ 2

During the winter of 189192, Mr. Flemer took part in a Topographical Conference called
by the Superintendent, and subscquently did field work in the District of Columbia, which
is referred to elsewhere in this volume.
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Topographic and fydrographic survey of the Connecticut River from Chester to Hartford—At the
beginning of the fiscal year, the party of Assistant W. I. Vinal had been in the field since
June 15, 1891, occupied in carrying forward from Chester, Connecticut, the topographic
survey of the Connecticut River to the northward and northwestward. This topographic
work had been taken up by Mr. Vinal while waiting for the survey of the shore line
north from the town of Cromwell to be advanced sufficiently to enable him to resume the
hydrography.

On August 4, this shore line having become available, the party and outfit were removed
to South Glastonbury, and a hydrographic survey of the river was begun which was extended
to 2% miles north of the bridge at Hartford. Tide-gauges were placed at South Glastonbury
Wethersfield, and Hartford, and connected by a series of simultaneous readings. As the
stage of the river differed from that of the preceding year, tidal observations were repeated
at Higganum and Middletown. Assistant Hodgkins, who had charge of a topographical
party on the river between Middletown and Hartford, ran a line of levels in connection
with his survey, and at Mr. Vinal's request he connected the tidal bench marks by lines of
spirit leveling )

Upon the completion of the hydrography, September 24, the plane-table survey was
resumed in the vicinity of East Haddam, and continued till November 17, when field opera-
tions were closed. .

Mr. Vinal has submitted a descriptive report for file with his topographic and hydro-
graphic sheetsin the archives. To his season’s report he has appended copies of letters and
legal opinions relative to a question which is exciting great interest in Hartford and other
cities and towns on the Connecticut, namely, whether the navigation of the riverisnot unlaw-
fully obstructed above Hartford by a bridge having a draw which the Bridge Commissioners
refuse to have opened.

Following are the statistics of the season:

Topography (scale 1-10 000):

Area surveyved in square statute miles - ... o .. iioianoo.... 75
Length of shore line of creeks and ponds in statute miles._______. __ 22'§
Length of roads in statute miles including railroad. .. ... _.______. 32°25
Hydrography (scale 1~10 000):

Area sounded in square geographical miles . ... ... __ ... ___..__. 7
Number of miles {(geographical) run while sounding ... _....___.___. 102
Number of angles measured - . . . ___ 972
Number of soundings .. ... o i e e e e 10 558
Number of tidal stations established .. ..o ... o . ... ... 3

On returning to Washington Mr. Vinal was occupied in inking his topographical sheet,
and in January, 1892, was assigned to duty in the party of Assistant J. B. Baylor, who was
charged with making a connection between the surveys of Perdido and Mobile Bays.

Topographical survey of the Connecticut River and triaﬁfu/(ziimz incidental thercto carried from
Middletoton to Hartford—Having resumed the topographical survey of the Connecticut River
from Middletown northward early in June, 1891, Assistant W. C. Hodgkins had reachcd
Cromwell at the beginning of the fiscal year. The completion of the shore line of the
Connecticut to the northern limit of the survey was the first object aimed at so that the
hydrographic party of Assistant Vinal might proceed without delay.

At the outset it was found necessary to occupy such stations of the old triangulation as
could be recovered, and to establish new stations for horizontal angle measurements in order
to obtain additional points for the topography. The station Westfield of the secondary
triangulation in the western part of Middletown was recovered, and from this point and
Schoolhouse Hill, in the town of Rocky Hill, the position of Taylor was located and the
station reéstablished. Other points were determined in position for use on the plane-table
sheet, including Hartford and the river above and below that city, a subordinate scheme of
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triangulation having been laid out in continuation of the one just referred to. By September
17, notwithstanding delays from very hazy and smoky weather throughout August, the shore
line survey was completed and tracings of it, with the positions of numerous points, were
furnished to Assistant Vinal.

The remainder of the season was divided between the completion of the triangulation
and the continuation of the topography, both being hindered by constant haze and smoke;s
and by the remarkable drought which almost exhausted the supply of drinking water. In
Hartford, during October and November, drinking water of good quality sold at the rate of
twenty-five cents per gallon, and the ordinary supply for the city was obtained from the
Connecticut.

Field operations were closed November 25. Mr. W, P. Bullock, who had served as level-
man for two years in the survey of the District of Columbia, was foreman in the party and
rendered diligent service. Mr. L. L. Stevens served acceptably from the middle of Junc to
the middle of September. Mr. A. C. Gray reported for duty as recorder on June 22 and
served until July 31, when at his own request he was discharged. '

Mr. Hodgkins acknowledges the facilities afforded him by the postmaster at Middletown,
Mr. J. Harris Warner, and his assistant, Mr. F. D. Scranton, in giving him the use of rooms
in the post office building. Also similar courtesies on the part of John J. Hutchinson,
coliector of internal revenue at Hartford and custodian of the Government building in that
city, who placed a spacious apartment at his disposal for office purposes and for the storage
of instruments.

The statistics reported are:

Triangulation: »
Area of in square statute miles _ . L oL iaaaooi- 186
Number of signal poles erected _ . .. . . iaiiiioa.. 17
Number of stations occupied for horizontal measures . _____________._. 9
Number of geographical positions determined .. ____ . ... ... .. 6o
Leveling:
Number of elevations determined by spirit-leveling ... ... ...._._..._. 50
. Length of lines of leveling in miles. .. . ooaee oo 45
Topography (scale 1-10 ocoo):
Area surveyed in square statute miles . __ . .. ... _._. 3
Length of shore line of rivers in statute miles ... ____.________.______. 435
Length of shore line of creeks in statute miles ______.___ .. __._.._ ... 5
Length of shore line of ponds in statute miles____ ... .. ___.__. ... 7
Length of roads in statute miles - .. .o o oo io i 33

During the following winter Mr. Hodgkins was a member of the Topographical Con-
ference called by the Superintendent to meet at the office in Washington, and after its
adjournment he made a survey of a square mile area in the District on a scale of 1-20 ooo
for comparison with other surveys of the same area on scales of 1-30 coo and r—4o cco
respectively.

Special duty assigned to him later in the year in connection with a survey of the
boundary line between Pennsylvania and Delaware is referred to elsewhere in this volume.

Topographic and kydrographic resurveys on the south coast of Long Island extended from Southamp-
ton towards Moniauk Point.—For the continuation of the topographic and hydrographic resur-
veys on the eastern part of the south coast of Long Island, Assistant C. T. Iardella was
furnished with three projections, scale 1~10 coo, with limits as follows: from Southampton
to Fairfield Pond; from Fairfield Pond to Amagansett; and from Amagansett to Napeague
Life-Saving Station, at the west end of Montauk Point.

Between July 1, 1891, and October 30, when field operations were suspended for the sea-
son, Mr. Iardella completed two topographical sheets and about one-half of the third sheet.
In this work was included the hydrography of Mecox Bay and Georgica Pond, the two
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principal bodies of water; this hydrography is plotted on sheets Nos. 1 and 2. A number of
smaller lakes and ponds are delineated, the shores of which are populated chiefly by summer
residents.

With regard to Mecox Bay, he observes that it has an area of 3 square miles, and it is
supplied or fed entirely by springs or small streams from the high hills of Long Island. The
soundings showed depths varying from z to 11 feet. The bay has seven tributary creeks, and
there are many residents on the broad roads which surround it on the north, the east, and
the west.

Georgica Pond is 134 miles long and is very narrow. The greatest depth of water is but 6
feet, Some twelve or fifteen cottages have been built on its banks within the past two years,

Amagansett is the most eastern village on the south coast of Long Island, and retains
the old Indian name of the locality. Ithasnow about four hundred inhabitants, and stretches
for a mile in length along a single street.

Mr. Iardella reports the following statistics:

Topography:
Area surveyed in square statute miles __._ . ..o .. 30
Length of general coast in statute miles . ... .. .. .ccoooioocoaaoo. 26
Length of shore line, rivers, creeks, and ponds in statute miles _______ 40
Length of roads in statute miles ... .. . . . ..o 38
Hydrography:
Area sounded in square geographical miles_ ______ .. ... .. ... 3
Number of miles (geographical) run while sounding . __ .. _.......... 19
Number of soundings._ .. .. . L e e 1772

For the six months following November 1, 1891, Mr. Iardella was on duty at the office in
Washington, and on May 6, 1892, having received instructions for field duty, he resumed the
topographic survey of the south coast of Long Island from the limits of the preceding sea-
son at Promised Land. But of the eleven triangulation stations plotted upon his projec-
tions only five could be found; a redetermination of the remaining stations had therefore to
be made, and the additional topographic signals needed had to be determined. The topog-
raphy was then advanced towards Montauk Point, and at the close of the fiscal year was in
active prosecution. From May 12 up to June 30, 1892, Mr. Iardella reports the following
statistics:

Topography (scale 1-10 ooo):

Area surveyed in square statute miles. o .o ovomiom i aacaaaao 775
Length of general coast in statute miles . . o .. iaicanniaaaa.. 16
Length of shore line of ponds in statute miles_ . ... .o immmanacaaaan 2
Length of roads in statute miles. - ... .o i iiaeiiienaaaa- 9

Hydrograplic surveys in Shelter Island Sound, Great and Little Peconic Bay, and approackes.—At
the beginning of the fiscal year, the party in charge of Lieut. W. P. Elliott, U. 5. N,, Assistant
Coast and Geodetic Survey, commanding the schooner Zagre, had been in the field since June
4, engaged in a hydrographic survey of Sag Harbor, Shelter Island Sound and its approaches,
and of Great and Little Peconic Bays and the adjacent waters.

Lieut. Elliott has submitted a full descriptive report of his surveys, the results of which
are shown on five hydrographic sheets, each on a scale of 1-ro ooo, or 7°3 inches to a nautical
mile, and with limits as follows: Shelter Island Sound, Sag Harbor and approaches; Noyack
Bay and entrance to Little Peconic Bay; Great Peconic Bay and entrance to Little Peconic
Bay; Great Peconic Bay, eastern and central parts, and the western part and Peconic River.

Within the Sound, lines of sounding were run, following the general direction of the shore.
eight lines to the mile, and these were crossed by lines at right angles, sixteen to the mile,

-and by as many extra lines as were found necessary to determine properly the 6, 12, and 18
foot curves. In the tributaries of the Sound the lines of soundings were run so as to develop
8. Ex. 87—38
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fully these curves and also all shoal spots. Special attention was given to the examination
of certain shoal spots outside of the limits of the survey, and of a break in the sand spit which
makes out to the northward of Gardiners Island and terminates in Gardiners Point.

Lieut. Elliott reports that a depth of 1 fathom can be carried through this cut, and from
the swiftness of the tidal current he infers that the channel will deepen.

With regard to Sag Harbor he states that it is not a desirable anchorage in any tespect,
his experience having been that absolute safety is only to be had alongside of one of the
wharves. Should the effort be successful which is now being made to induce Congress to
provide for the construction of a breakwater, to start from the eastern part of the town, run
out over the shoal bank “Gull Island” and curve to the westward towards the bar, only a
limited area with 12 or 13 feet of water would be sheltered, but the shelter would be perfect.
During the summer months there is daily communication to and from New York by a line of
fine steamers, and triweekly in winter. '

The details given in Lieut. Elliott’s report in regard to the bays, harbors, channels, and
anchorages in this part of Long Island will have great value for the United States Coast Pilot,
Atlantic Coast, Part IV, from Point Judith to New York. A large and increasing body of
navigators frequent these waters in summer; the yachtsmen to whom they are a favorite
cruising ground, and the steam fishing vessels that scour the coast from Maine to Cape May.

All of the hydrography laid out on the projections having been completed by October
16, field operations were then closed.

The following named officers were attached to the party on board the Fegre: Lieut.
Hiero Taylor, U. S. N.; Ensigns C. P. Eaton and E. T. Witherspoon, U. S. N. Pay Yeoman
R. W. Stevens and Ship's Writer W. B. Proctor served as recorders and observers. Lieut.
Elliott commends the zeal and intelligence shown by all of the members of his party.

At the close of the season the vessel was laid up in winter quarters in New London, and
early in January, 189z, upon the reporting of his relief, Lieut. W. F. Low, U, 5. N,, Lieut.
Elliott was detached from the command of the Fugre and directed to report to the Hydro-
graphic Inspector for temporary duty at the office in Washington.

The statistics of his work are as follows:

Hydrography:
Area sounded in square geographical miles - .. . oo .o 52
Number of miles (geographical) run in seunding _ .. .. .o oooo.... T 491
Number of angles measured ... e oot i ieace e 16 661
Number of soundings ... oo it e i ceiae s 132 257

Determination by exchanges of telegraphic signals of the longitude lines Albany-Detrott, Detrott~
Chicago, and Chicago-Minneapolis.—Qbservations for latitude at Chicago.—'The progress made by the
telegraphic longitude parties in charge respectively of Assistant C. H. Sinclair and Aid G.
R. Putnam, in the determination of the longitude line Albany-Detroit up to June 30, 1891, was
stated in the last annual report. A set of exchanges of signals for longitude between those
cities had been completed in the first position of the observers, Mr. Sinclair being at Albany
and Mr. Putnain at Detroit. The observers had then changed places, and one exchange had
been made (June 29) in the second position of the observers. Exchanges of longitude sig-
nals on the nights of July 4, 9, 10, and 11 finished the determination of the line.

Thereupon Mr. Putnam moved the instruments, apparatus, etc,, from Albany to Chicago,
and established a longitude station in the grounds of the city waterworks on Chicago Ave-
nue by permission of the superintendent of the works. The longitude station of 1883, in the
grounds of the Chicago University, was no longer available, the University having been
removed to Evanston, and the ground sold for building purposes. The water tower had been
connected trigonometrically with the Chicago University by the United States Lake Survey,
and the new longitude station having been referred by Mr. Putnam to the water tower, a con-
necltion was thus obtained between the two longitude stations. A check connection was
obtained by measuring a base on the permanent breakwater, and from this base the new
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longitude station was referred to the shot tower and to the lighthouse near the mouth of
Chicago River, both of which points are known with reference to the Chicago University
through the Lake Survey.

Longitude signals were exchanged between Mr. Sinclair at Detroit and Mr. Putnam at
Chicago on five nights between July 16 and 22, and after an exchange of places by the
observers, on five more nights between July 23 and 28, completing the longitude line Detroit-
Chicago. While in Chicago Mr, Sinclair determined the latitude of the station by ninety-
three observations on nineteen pairs of stars on five nights with zenith telescope No. 6.

The Detroit instruments were then moved to Minneapolis, Minnesota, and Mr. Putnam
re-occupied the station of 18goin the grounds of the University of Minnesota. For the deter-
mination of the longitude line Chicago-Minneapolis he exchanged telegraphic signals with
Mr. Sinclair on five nights between August 3 and 14, and after the observers had changed
places, the line was completed by a second set of exchanges on five nights between August
16 and zj.

Minneapolis having been determined in longitude by exchanges with stations on the
Pacific Coast and thence eastward, which were completed in September, 1890, it now became
possible to compare the results then obtained with those derived from the Atlantic Coast and
stations thence westward.

Mr. Sinclair reports the following very satisfactory agreement in the results of the field
computations:

Ao . s.
Minneapolis west of Greenwich via San Francisco, Portland, Walla
Walla, Helena, and Bismarck {18go) ... .o .. ... ... 6 1z 56813
Minneapolis west of Greenwich via Washington, Cape May, Al-
bany, Detroit, and Chicago (1891). ..o ooeo i 6 12z 506822
Difference . .o o e e e 0'007

Under a heading in the Middle Division will be given an abstract of Mr. Sinclair’s report
of the redetermination of the longitude line, Minneapolis~-Omaha, which was undertaken in
accordance with instructions issued August 6, 18g1.

Topographical survey of the Hudson River continued.— Determination of position for lighthouse pro-
posed to be erected on Old Orckard Shoal—The preliminary operations undertaken by Assistant
John W. Donn upon resuming the topographical survey of the Hudson River in June, 1391,
were referred to in the last annual report.

After an examination of the ground, Mr. Donn decided that greater facility for advancing
the work would be obtained by beginning it on the east side of the river at Breakneck
Mountain, where the work of 1879, by Assistant H. L. Whiting, was ended. From this
mountain, the Highlands recede from the river, and with the Butterhills opposite, from its
northern gateway. Over and beyond Breakneck the topography was carried to a pointa
mile below the south limits of Fishkill. On the western side of the river, the small creek
on the north limits of Cornwall was made the-upper margin of the work, and during parts
of July and August, the survey was carried over that village and along the slopes of Butter-
hill and Crow Mountains, and the intermediate hills, dewn to a junction with the work of
Assistant Whiting in 1881, joining on the West Point reservation. Over these mountains the
work was of a difficult character, because of a dense growth of scrub oak and timber that
had been growing undisturbed for ten or more years.

In September the party was moved to Highland Falls, a short distance below the West
Point Reservation, and thence the work was advanced southward. The margin of accessible
lands between the densely wooded foothills of the mountains and the river was very narrow,
and the mountain tops afforded no proper outlooks for satisfactory determinations of these
foothills. As it was important to advance the survey as rapidly as possible so as to close the
gap existing between West Point and Tompkins Cove, the margin of topography was limited
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to the river and the highway lying back of it about 14 mile. There was much work to be
done in this margin, however, as there were many highly cultivated and adorned grounds
to be passed over between Highland Falls and Popolopen Creek. The highway just
mentioned was maintained as the western boundary of the survey until the foot of Dunder-
berg, back of lona Island, was reached, when the margin was widened so as to embrace all
of that mountain occupied by the line of the spiral railway.

The month of October was oceupied in completing the work lying between Fort Mont-
gomery and Tompkins Cove, the party being stationed at Jones Point. The line of the
spiral railway was followed throughout its length, about r1 miles, although in many places
marked only by stakes or lines cut through the woods. It afforded many stations which
permitted the contouring of the mountain with much facility.

Field operations were suspended for the season October 31.

Following are the statistics:

Topography (scale 1-10 coo):

Area surveyed in square statute miles. ... o ..o, I7's
Length of shore line of riversin statute miles_ ... .o .o._... 234
Length of shore line of creeks in statute miles. .. _ . . .. ... _.._. 17°3
Length of shore line of ponds in statute miles ... _____.._. S, 89
Length of roads in statute miles. ... ... _l. 469

Mr. A. L. Baldwin served as acting aid in the party, and showed a lively and intelligent
interest in the survey which is highly commended by his chief.

Mr, Donn participated in the Topographical Conference called by the Superintendent
to meet in Washington in January, 1892, and at its close was one of the officers charged with
a comparative topographical survey of a selected square mile of area in the District of
Columbia, a service which is referred to under a subsequent heading in this volume.

On the first of June, 1892, he was instructed to proceed to New York City and determine,
for the Lighthouse Board, the position of the lighthouse to be erected on Old Orchard
Shoal, Staten Island Flats. The central point of this proposed structure was to be accurately
located in the prolongation of a line through the axis of the Gedney Ship Channel. A pro-
jection specially prepared for this purpose having been furnished to Mr. Donn by the office,
he selected range points on the high lands of Staten Island, about z miles back from the
shores, and of sufficient prominence to be easily seen from the proposed site; he then
determined these points by the plane table. Between these points and the plotted position
of the proposed lighthouse, lines were drawn, and on the shore range stakes were placed
in these lines by careful determinations. The lines intersected at the point desired, and
subsequently, at the request of Maj. D. P. Heap, U. S. Engineer, on duty as Engineer of the
Third Lighthouse District, Mr. Donn marked this position by a buoy.

Directly after the completion of this service, he went to Newburg, on the Hudson, and
organized his party under instructions for resuming the topographical survey of the Hudson
River. Finding, after receiving his projection, that but two of the triangulation points
marked upon it could be recovered, and that these were so placed that they could not be used
in connection with each other, he employed his party in selecting positions and erecting
signals for the execution of a subsidiary triangulation, and was thus occupied at the close
of the fiscal year.

Lstablishment of an automatic tidal station at Willet's Point, New York—More tidal observations
at the western end of Long Island Sound being desired, the officers of the Corps of Engineers,
U. S. Army, stationed at the military post at Willet's Point, Long Island, very kindly put
into operation one of the automatic tide-gauges of the Survey, sent to them for the purpose
on July 1, 1891, and the series has been continued throughout the year under the immediate
superintendence of Lieutenants C. A. F. Flagler and Herbert Deakyne, U. S. Engineers.
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Determination of points on ranges in use by New York Harbor pilois~In compliance with a
request made by Mr. D. A. Nash, Secretary of the Board of Commissioners of Pilots, New
York, Assistant F. D. Granger was instructed to determine in position certain range
objects in the city of Brooklyn which are constantly employed by pilots and others as aids
to navigation in New York Harbor.

These ranges are as follows:

No. 1. Trinity Spire—Cupola Pierrepont Hotel.

No, 2. Central Elevator-—Middle Tower of the Arbuckle Flat,

No. 3. Trinity Spire—Central tower of Dow’s Elevator.

Range 1 is used for passing to the north of Diamond Reef.

No. 2 gives the best water for passing between the East and the North Rivers, and

No. 3 the best water in Buttermilk Channel.

Mr. Granger completed this work during the month of January, r8g2. His service
in Kansas is referred to under a heading in the Middle Division,

Continuation of the tidai record at the automaiic tidal station, Sandy Hook, New Jersey—The series
of observations of the tide by means of an automatic gauge at Sandy Hook, New Jersey,
which was commenced December 1, 1886, has been continued throughout the year, with
Mr. J. G. Spaulding, tidal observer, in charge of the station.

Geodetic gperations.—Conttnuation of reconnaissance and triangulation in the southweslern part of the
State of New Jersey—Prof. E. A. Bowser, Acting Assistant, having resumed field work in con-
tinuation of geodetic operations in the southwestern part of the State of New Jersey beforc
the beginning of the fiscal year, had completed by July 15 a reconnaissance of the lines from
station Colsons to stations Bridgeton and Taylors to determine where vistas should be cut
through the tree tops to make these stations and Colsons intervisible.

Measurements of horizontal angles were then begun at Colsons, signals having been
erected at Taylors, Williamstown, Newfield, and Bridgeton. Many of the trees on the lines
from Colsons to Bridgeton and Taylors were very large and from go to 125 feet high. Care-
ful search was made for markings, surface or subsurface, at the old primary stations,
Lippincott, Burden, and Pine Mount, but none could be found. Signals were, however, put
up at Lippincott and Burden as near to the old stations as could be ascertained, and thesc
were observed from Colsons.

This station was marked on August 7 by a granite monument 4 feet long, dressed 6
inches square on top and for a length of 6 inches, with the letters “U. 5.” cut on each of the
four sides, and on top a triangle, the center of which marks the point of observation. Thce
monument was set in hydraulic cement to a depth of 3 feet and 6 inches.

Similar monuments secured in position in the same way were set at stations Bridgeton,
Taylors, Kellogg, and Russia. These marks were all in place by September 1o, after which
field operations were suspended for the season. All of the observations needed at Colsons
had been obtained by September 3.

The statistics are:

Triangulation:
Area of in square statute miles. o .. oo el 400
Days occupied in opening and verifying lines of sight. __._.__ . ... _. 12
Geographical positions determined _ .. ... ... ... ... 7

Prof. Bowser took the field again in April, 1892, and built an observing tripod and
signal 5o feet high at station Taylors, but as this was unfortunately destroyed by a tornado
early in May, it is doubtful whether any other work than the rebuilding of this signal can
_be done before the end of the fiscal year.

Assistant George A. Fairfield, who is in immediate charge of State surveys, prepared
detailed instructions for Prof. Bowser.
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Topographic and hydrographic surveys on the coast of New Jersey, between Atlantic City and Cape
May—Instructions issued to Mr. R. A. Marr, United States Coast and Geodetic Survey serv-
ice, early in July, 1891, directed him to organize a party on board the barge Beawdy for the
execution of the inside hydrography of the coast of New Jersey between Atlantic City and
Cape May, and of the topography of Great Egg Harbor within limits indicated on a projection
furnished to him.

Mr. Marr took up this work without delay and had made-fair progress in it, when an
unforeseen exigency compelled him to ask to be relieved from field service and Mr. E. E.
Haskell, expert in physical hydrography, was ordered to relieve him in the charge of the
party.

On September 4, Mr. Haskell proceeded to Anglesea, New Jersey, and found that the
work remaining to be done was the survey of all the inlets lying between Atlantic City and
Cape May, together with the coast hydrography as far out as the 3-fathom curve of the reach
lying between Absecon Inlet and Pecks Beach Life-Saving Station. Also the survey of that
portion of Great Egg Harbor lying to the westward of Beesleys Point, including the mouths
of the tributary streams.

Mr. Haskell began his work by a survey of Hereford Inlet, between Leamings and Five-
Mile Beaches. This being one of the most important inlets on the New Jersey coast by
reason of its good channel entrance, the bar was carefully sounded out, and the shore line of
the inlet and outside coast for some distance north and south was run.

On Turtle Gut Inlet, the one next south of Hereford Inlet, no more time was spent than
was required to run a few lines of soundings and locate the shore line. Itisof noimportance
except to small sailboats, launches, and rowboats, and there were no indications that the
bar in front of it had materially changed in form since former surveys.

In Cold Spring Inlet, the next one to the south, and the first one north of Cape May,
enough soundings were taken to locate the channel through its bar, and the shore line in the
vicinity was run. This inlet is of importance to local fishing vessels only,

The barge was then moved to Townsend Inlet between Leamings and Ludlams Beaches,
and the weather being exceptionally fine and the sea smooth, the bar and channel through it
were carefully sounded out. The depth of water is not enough, however, to permit any craft
larger than a sailboat or launch to cross the bar. The harbor inside is shoal and greatly
obstructed by the railroad bridge recently built across it. The wreck of the steamer Newphar
on the outer edge of the bar in front of the inlet was located and its position is marked on
the hydrographic sheet.

Corsons Inlet, the next one to the north, is evidently filling up, and Mr. Haskell thinks
it probable that in the course of a few years it will be entirely closed. A few lines of sound-
ings were taken in what appeared to be the deepest water, and the shore line was run.

The reach from Pecks Beach Life-Saving Station to Absecon Inlet, including Great Egg
Harbor Inlet, was next sounded and the shore line run. Great Egg Harbor Inlet is one of
the most important on this coast. In the channel acréss the bar there was found a depth of
8 feet at low water, the average rise and fall of the tide being about 443, feet. Coasting vessels
of considerable draft can enter in safety.

The currents in and out of all the inlets surveyed were found to be very strong, more
than 4 knots per hour at strength in the larger inlets. Mr. Haskell observes that the six
inlets surveyed offer excellent examples in proof of the statement that “the depth of water
over the bar in front of an inlet is directly proportional to the tidal volume passing in and
out.”

In completing the survey of Great Egg Harbor, four triangulation stations were estab-
lished and measurements made of the angles needed to connect them with the chain of
triangulation along the coast. The topography and hydrography of the area covered by the
new triangles was executed; in this area were included the mouths of the four tributary
streams—Cedar Swamp Creek, Great Egg Harbor River, Middle River, and Tuckahoe River.
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After this part of the work had been finished and all needed inventories of property
taken, the party was disbanded November 7, and Mr. Haskell, having reported under instruc-
tions to the Superintendent, resumed duty at the office.

He expresses his thanks to the keepers and crews of the life-saving stations at Turtle
Gut, ITolly Beach, Hereford Inlet, Townsend Inlet, Corsons Inlet, Pecks Beach, Ocean City,
Great Egg and Absecon Inlets for assistance rendered in taking the outside soundings in

their respective districts, :
The statistics of the season are as follows:

Reconnaissance:
Area in square statute miles. o e iienoaaaa. 12
Number of points selected for scheme _.____ .. .. ... __......__. 4

Triangulation:
Area of, in square statute miles. .. ... L. . ... 12
Number of signal podes erected ©_ ... el 8
Number of stations occupied for horizontal measures .. __._____.___
Number of geographical positions determined ... ... .. ... ...... 12

Topography (scale 1—20 ooo):
Area surveyed in square statute miles ... ... .. .. . ... ... 20
Length of general coast in statute miles ... .. .. .. b 2z
Length of shore line of rivers in statutemiles ... ... .. __________. 7
Length of shore line of creeks in statute miles .. ___ . ____._..._.._. 2

Hydrography (2 sheets 1—1c ooco; 2 sheets r-20 coo):
Area sounded in square geographical miles .__. .. . . ... . __.__ 17
Number of miles (geographical) run while sounding __.__.__._..._.. 73
Number of angles measured . .. oo e e X 776
Number of soundings .. . el 3974
Number of tidal stations established . ... L o . .iio.... G

Establishment of an awtomatic tidal station on South Wharves, Philadelpliia.—Additional tidal
data being required upon which to base the tide predictions for the port of Philadelphia, an
automatic tide-gauge was put up and set in operation on July 18, 18g1, at Pier No. 54, South
Wharves, ncar the old Navy Yard. The record has been continuous since that date through-
out the fiscal year. Assistant S. C. McCorkle, who established the gauge, has general super-
vision of it; Mr. George B. Thomas is the tidal observer.

The International Navigation Company has very kindly allowed the gauge to stand on
their premises without cost to the Government and affords every facility for its successful
operation.

Completion of the topography of the Delaware River water front of the City of Philadelphia —The
triangulation needed for bringing to completion the topographical resurvey of the Delaware
River water front having been finished by Assistant R. Meade Bache, he resumed plane-table
work on August 5, 1891, between Greenwich Point and Fort Mifflin.

Soon after passing that Fort, finding that the municipal front, continuing along the line
of Bow Creek, departed farther and farther from the Delaware, Mr. Bache closed the survey
at a good boundary line made by a road just below Fort Mifflin. Upon representing to
Samuel L. Smedley, Esq, chief engineer and surveyor of the city, that the survey, as related
to the Delaware water front, should be regarded as legitimately finishing there, that officer
wrote to him stating officially that he fully coincided in the view that the boundary Mr.
Bache had reached at Black’s house, just below Fort Mifflin, was the legitimate termination
of triangulation and topography held to relate solely to the water front of the city, since
from that point southward for over 2 miles the municipal front recedes farther and farther
from the shore of the Delaware.
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The statistics of the season, which closed Novemnber 12, are as follows:
Topography (scale 1-~2 400):

Area surveyed in square statutemiles. .. __ . o __....0 ... 32
Length of shore line of rivers in statute miles __ .. ... . ... ... ... 85
Length of shore line of creeks in statute miles, including League Island
Back Channel e 13°3
Length of shore line of ponds in statute miles __. ... . _________.___..._. o6
Length of roads in statute miles .. ..o o e oo iiaie e [

During most of the following winter and spring Mr. Bache was occupied in drawing the
maps showing the results of his surveys. Of these he has made two copies—one for the
Coast and Geodetic Survey archives and one for the city of Philadelphia.

In January, February, and March, 1892, he took part in a Topographical Conference
organized in Washington by direction of the Superintendent, and in June he proceeded to
Boston under instructions to organize a party.for the topographical resurvey of Boston
Harbor.

Keconnaissance and triangulation for the location of the boundary line between the States of Pennsyl-
vania and Delaware —Application having been made to the Secretary of the Treasury by the
Joint Boundary Commission of the States of Pennsylvania and Delaware for the detail of an
officer of the Survey to execute the reconnaissance and triangulation required for the loca-
tion of the boundary line between these States, which had been originally surveyed in 1701
under the authority of William Penn, and which was intended to be defined by a circle of 12
miles radius around New Castle Courthouse, the Superintendent, in March, 1892, instructed
Assistant W. C. Hodgkins to communicate with Messrs. Benj. H. Smith, of Pennsylvania, and
Daniel Farra, of Delaware, surveyors for the Joint Commission, and report to him the under-
standing finally arrived at. Action was eventually taken by Mr. Hodgkins in pursuance of
a resolution passed at a meeting of the Joint Commission, which contemplated a complete
survey, including the marking of the line upon the ground.

He reports the following statistics of his recomnnaissance and triangulation from May
13 to the close of the fiscal year:

Reconnaissance:
Area of, in square statute miles . ... . i iiimeaaa. 200
Lines of intervisibility determined. . .. oo ooeion i o acaean 49
Number of points selected for scheme . __ . . oceiaaaan Iy
Triangulation:
Number of signal poles erected .. oo oo 75

Reference to this service is made more fully under the heading of Special Operations.

Connection of the astronomical station at Rockville, Maryland, with the transconiinental arc of the tri-
angulation—The station at Rockville, Maryland, at which observations for the variations of
latitude were being made by Assistant Edwin Smith, was connected trigonometrically with
the transcontinental arc of the triangulation by Mr. John B. Boutelle, of the Computing
Division of the office, in pursuance of instructions dated March 22, 1892.

Upon reaching Rockville, Mr. Boutelle found that neither from the observatory nor from
any point in the town could the primary stations to the westward be seen, but a further
reconnaissance showed that Baileys Hill, about 224 miles west of the observatory and visible
from it, would see the two primary stations, Bull Run Mountain, in Fauquier County, Virginia,
distant 30'6 miles, and Sugar Loaf Mountain, Frederick County, Maryland, distant 16'x miles,
and also the Washington Monument, and that by measuring a short base, the distance from
Baileys Hill to the observatory could easily be obtained. Accordingly he recovered both of
the old station points at Sugar Loaf and Bull Run, finding all of the marks at the last
mentioned station intact and the signal put up in 1869 still standing. At Sugar Loaf the
station marks, except the drill hole in the rock, had disappeared. Since the Washington
Monument was visible from both these statioms, the quadrilateral, Bailey-Monument-Bull
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Run-Sugar Loaf, could be obtained, and after opening lines and posting heliotropers, meas-
urements of horizontal directions were begun April 12 at Bull Run. Much delay was caused
- by a season of storms followed by cloudy weather and thick smoke, so that observations at
this station and at Sugar Loaf, which was afterwards occupied, were not finished till May 24.
After completing observations at Baileys Hill, Mr. Boutelle laid out a base line 560
metres (1 3373 feet) in length in a field about 3{ mile north of that station. This base he
measured twice with a steel tape, 25 metres in length, the two measures differing but o'co47
metre.
After the completion of the field work by occupying East Base, West Base, and the
observatory for measurements of horizontal angles, Mr. Boutelle finished the records and
computations of his work, and on June g reported for duty in the Computing Division.

He reports the following result from his field computation:

Rockville observatory, astronomical latitude. ... _.__.____._. 39° o5’ 1037
Rockville-observatory, geodetic latitude .. ... .. M cmmean 39 o5 11 ‘2X
Difference, @ — €. ccue cececaae e ccaccccacemmma e m———een — o0 84
The statistics are:
Reconnaissance:
A rea of, in square statute miles. (... .. oaeo i iiaiiaaaon 4663
Number of lines of intervisibility determined .. ____.__ . ___._________ 10
Number of points selected for the scheme. __.___ ... .. _ . _._._.__ 5
Base line:
Secondary, length of in metres - o . i el 56071
Triangulation:
Area of, in square statute miles_ ... .. ... ... ... 496°3
Number of stations occupied for horizontal measures............_._. 6
Number of geographical positions determined ... ... .. .. _ ... _.._ 5

Observations for investigating the variations of latitude at @ statior in Rockville, Maryland —Under
the heading “ Special Operations,” towards the close of this volume, will be found a notice of
the observations for the variations of latitude made at a station in Rockville, Maryland, by
Assistant Edwin Smith, in codperation with the work of the International Geodetic Asso-
ciation. ‘This work was assigned to Mr. Smith in March, 1891. The latitude station was
located in the garden of his residence on Forest Avenue, Rockville, Montgomery County
Maryland, and about 163 miles from Washington, D. C. Observations were made every
favorable night from early in June, 1891, till the middle of July, r8¢g2. They were not
allowed to interfere with Mr. Smith’s official duties as Chief of the Instrument Division, a
report of which appears as part of the annual report of the Assistant in charge of the Office.
(Report for 1892, Part I, Office Report No. 1.)

During the absence of Assistant O. H. Tittmann, on field duty between July zo, and
October 10, 1891, the charge of the office of Standard Wexghts and Measures was 3551gned
to Mr. Smith. In November he was instructed to proceed to New York City and to Hoboken,
New Jersey, to assist the Superintendent in swinging the half-second pendulums of the
Survey at the Stevens Institute, Hoboken.

Estabdlishment of an aulomatic tidal station at the Nayy Yard, Washington, D. C.—Commodore
Joseph S. Skerrett, U, S. N, Commandant of the Navy Yard, Washington, D. C., having
courteously granted permission, an automatic tide-galige was set up in the boat-house south
of the Commandant’s office, and put in operation July 31, 1891.

Mr. Alex. S. Christie, Chief of the Tidal Division, Coast and Geodetic Survey office, by
whom the gauge was established, has kept it in operation, the record being continuous
to the end of the fiscal year. This series of observations will afford improved data for
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predicting the Potomac tides, and also for engineering purposes. It will be used when
required as a training station for tidal observers.

Topographical surveys of a designated area of 1 square mile in the District of Columbia on scales
of 120 000, I-30 000, and I—40 000 for purposes of comparison.—One of the results of the Topo-
graphical Conference, organized at the office by direction of the Superintendent in January,
1892, was the execution of a plan agreed upon at his suggestion for experimental topograph-
ical work in the District of Columbia.

A square mile of area in the District, the topography of which had already been deline-
ated on the 1-4 800 scale of its detailed topographical survey, was selected for comparative
surveys on scales of 1-20 oco, 1-30 000, and 1—40 coo respectively. The 1-20 ooco (3168 inches
to the statute mile) scale was assigned to Assistant W. C. Hodgkins, the 1-30 ooo scale (z'112
inches to the statute mile) to Subassistant J. A. Flemer, and the 1—40 coo scale (1°584 inches
to the statute mile) to Assistant John W. Donn.

From the reports submitted by these officers the following abstracts have been made:

After conference with Messrs. Donn and Flemer, Mr. Hodgkins made arrangements to
begin work on Monday, March 28. But little could be done the first day owing to very high
winds and the bad condition of the roads from continued heavy rains, but on the 29th work
was taken up in the west corner of the square mile on the Brentwood road and was carried
along that road to the northeastward. On the 3oth, the survey was prosecuted in the south
corner of the square mile at the junction of Hickey Lane with the Bladensburg Road and
was carried to the Reform School at the east corner of the square mile.

Both of the following days were very unfavorable for work, being foggy with frequent
showers, and the ground so soft and muddy as to be difficult to walk over. On Monday
April 4, the day was oppressively hot, but no rain fell, and a full day’s work was done
between Winthrop Heights and the north corner of the square mile, nearly completing it. The
remaining portion was finished in about five hours’ work on the 5th, a very sultry day with
frequent showers. The total number of hours occupied in the work was thirty, in which time
forty plane-table stations were made and a large number of points were taken by telemeter.

Mr. Hodgkins observes that for so small an area the results he reached can hardly be
considered as a fair test of either the scale or the topographer, owing partly to the very
unfavorable weather conditions and partly to the fact that a certain amount of practice is
needed to attain facility in sketching on an unfamiliar scale.

With his report he submits a sketch showing the location in the District of the area
surveyed, and gives the following statistics:

Topography (scale 1—20 coo):

Area surveved in square mMiles. ..o oo oo cecicc e ——a- 1
Length of streams in statute miles - . iolaian 428
Length of roads in statute miles . oo L oo iiaiaicaes 10°63

On April 6, Mr. Flemer took charge of the party which had been organized by Mr. Hodg-
kins, and began his survey of the same area on a scale of 1—30 oce. Thisscale for field topog-
raphy being unfamiliar to Mr, Flemer, it took about a day for him to accustom himself to the
degree of generalization desirable or permissible, and he observes that even a greater degree
might have been adopted without impairing the value of the map, and that time could have
been saved had he delineated only the main valleys and ridges.

The contour lines at vertical intervals of 2o feet were determined by vertical angles
and distances which were based upon, the elevations derived from the bench mark stones
within the area covered by the survey. The factthat four suburban divisions were included
in this area rendered the same unfavorable for comparison with the survey of a square mile
of similar topography on the same scale.

In actual field work nineteen hours were consumed, and forty-two plane-table stations
occupied.
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The sketch which Mr. Flemer submits with his report is a tracing of his plane-table
sheet, showing every detail of the topography.
The statistics are:
Triangulation :
Number of stations occupied for horizontal measures. ..o oo o_eeooo_.n I
Number of geographical positions determined
Topography (scale 1-30 coo):
Area surveyved in square statute miles
Length of roads in statute miles . . . 96

The locality is described as lying at the intersection of Queens Chapel Road and the
Baltimore & Ohio Railroad, and including part of South Brookland, Winthrop Heights,
Langdon Park, Avalon Heights, and Mills Station.

Mr. Flemer having finished his survey on April 11, Mr. Donn took charge of the party
on the 12th, and began work on the 1—-40 ooo scale. Ie observes that the area selected was
probably as nearly typical of a country capable of delineation on this scale as could be found
in the District of Columbia, but it was still very far from possessing the characteristics of an
ideal locality. A bolder, larger featured region, with fewer cultural details would have been
better suited to so large a scale.

In making the survey, however, he endeavored to lose sight of all but the essential
features of the field, and tocarry out the idea of a typical 1-40 coo survey, which of course
involved a very great generalization of the features of the relief with rapid execution.

A little longer practice would have given greater facility in sketching to scale, but
that would have occupied time, and in a measure defeated the purpose of these experimental
surveys. ‘The completed plane-table sheet represented the work of nine and one-half hours,
and the occupation of fourteen stations. Very few telemeter readings were taken, nearly
all of the work having been done by intersections and sketching. Only the most prominent
houses were shown, as well as the general courses of streams, outlines of woods, etc. No
station was made outside of the area delineated, and no extra care expended in closing on
boundaries.

The statistics are:

Topography (scale 1—40 ooo):

Area surveyed in square statute miles_ .o e oo ioiioaao.. I
Length of shore line of creeks in statute miles_.._ ... ... ... I's
Length of railroad in statute miles ... oo oo i icciamaaas I
Length of roads in statute miles - _____ . ... 5

Other field duty assigned to Assistants Donn and Hodgkins, and to Subassistant Flemer,
is adverted to under previous and subsequent headings in the Eastern Division.

Location in position of the astrophysical station of the Swmithsonian Institution—In compliance
with a request made by Prof. S. P. Langley, Director of the Smithsonian Institution, Sub-
assistant J. A. Flemer was directed by the Superintendent to determine in geographical
position a temporary observatory erected for astrophysical research to the south of the main
Smithsonian building.

Availing himself of the services of his topographical party in the field on April 11, and
with the aid of one of the plane-table sheets of the District of Columbia survey, Mr. Flemer
first determined graphically the center of the pier of the astrophysical station, thus obtaining
for immediate use, if so desired, a good approximation to its geographical position.

A point named Mall was then selected from which the Washington Monument, the main
flagpole of the State Department building, and the lightning rod on main tower of the
Smithsonian building could be seen, and three sets of horizontal angles were measured from
this point to the three points just named, and also to a point vertically above the center of
pier of the astrophysical observatory, and called “ Cupola.”
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The geographical position of station Mall having been then computed by the three
point problem, the distance Mall-Cupola was measured, and the corrected geographical position
of the center of pier ascertained.

Mr. Flemer has transmitted his record and results to the office.

Hydrographic resurvey of part of the upper end of Washington Channel, Potomac River —A hydro-
graphic resurvey of part of the upper end of the Washington Channel, Potomac River, having
become desirable owing to changes occasioned by the construction of a new bridge across it,
and by dredging done by the United States Engineers, Assistant E, E. Haskell was directed
to make the soundings required.

These were for a length of about }{ mile at the extreme upper end of the channel, and
occupied Mr. Haskell but one day only, December 30, 1891.

The statistics are:

Hydrography:
Number of miles run in soundings . ... ... ____ 125
Number of angles measured . ... eracanan.. 152
Number of soundings . .. 190

Triangulation, topography, and hydrography of the Appomattox River, Virginia—A resurvey of
the Appomattox River, Virginia, between City Point, at its junction with the James River,
and Petersburg, having become necessary, owing to the great changes in the channel and
the construction of a cut-off since the survey of 1852-53, Assistant C. H. Boyd was instructed
to organize a party for the execution of that work.

Mr. Boyd left Washington, April 11, 1892, and immediately after reaching Petersburg
began a search for points of the old triangulation, but not one of them could be found, the
majority of the stone posts marking them having doubtless disuppeared during the military
operations between 1861 and 1865. 'The granite piers at Roslyn astronomical station were,
however, found in fair condition and had been apparently undisturbed. From these and the
Presbyterian Church spire and Courthouse in Petersburg, an available base was obtained
for the triangulation which was carried to City Point.

Upon its completion, preliminary computations were made for the geographical positions
of enough points to begin work upon the upper sheet of the topography, and the plane-table
and hydrographic surveys were pushed forward until june 25, when the allotment of funds
having become exhausted, field operations were suspended for the season.

Mr. Boyd remarks that since the former survey the regimen of the river has been essen-
tially changed; 1% miles of the channel in one part of it has been abandoned and the
Puddlecock Cut substituted; many wing dams and closure dams and more than one hun-
dred jetties have been built. These structures have narrowed the channels and caused the
silting up of large areas of water basin, hence a much less quantity of tide water finds its
way into the channels upon which the navigation of the river to Petersburg depends. Only
small vessels can now reach that city and but few attempt it. In 1852, Port Walthall below
the city was a shipping port, with a railroad, wharves, storehouses, etc.; these have all dis-
appeared, the channel leading by Port Walthall having been abandoned. ’

Mr. Boyd acknowledges his obligations to Commander G. W. Pigman, U. S. N, in charge
of the Monitor fleet at Richmond, for the loan of a steam launch, which was of great service
in facilitating the movements of the party.

Mr. C. L. Gardner rendered acceptable service as recorder.

The statistics of the survey are as follows:

Reconnaissance:
Area of, in square statute miles . ... ... 16
Lines of intervisibility determined __.__.____ ... ___. __..___.__. g0

Number of points selected for scheme _._.._...._.. e eacmma———— 33
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Triangulation:
Area of, in square statute miles ____________________________._..._.. 16
Number of stations occupied for horizontal measures ._.____.___..__ 15
Number of geographical positions determined ______________._...__. 33

Topography (scale 1-10 oco):
Area surveyed in square statute miles . ... ... ... .. ... 35
Length of shore line of rivers in statute miles .. ______.____..___.__._ 22'g
Length of shore line of creeks in statute miles ____ ... ____....____. 6

Hydrography:
Number of miles (geographical) run while sounding _ . __.____...___. 20
Number of angles measured .. ... . _ . o i.o__. 270
Number of soUndings .o oo e et e i 6123

From the beginning of the fiscal year until January 16, 1892, Mr. Boyd was on detached
duty with the Chickamauga and Chattanooga National Military Park Commission in charge
of surveys and of engineering work generally,

Hydrographic examinations of the shoal off Cape Chavles, Virginia.—Some discrepancies which
had been found in lines of soundings run during different years on the shoal off Cape Charles,
Virginia, were reconciled in the course of two examinations of this shoal made by Lieut. C.
E. Vreeland, U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer Blake.
In his final examination, which was completed on May 11, 12, and 13, 1892, under the
favorable conditions of fair weather and smooth sea, Lieut. Vreeland occupied Cape Henry
Lighthouse amd Cape Charles Light Ship, and in sounding used the ordinary hand and
deep-sea leads. His first examination had been made in February, 18gz.

For this work he reports statistics as follows:

Hydrography:
Area sounded in square geographical miles.. ... .. ... ..._.._........ 300
Number of miles (geographical) ran while sounding_ ... ___________ 334
Number of soundings. . ... i iiiceaiao- 2 020

At the beginning of the fiscal year and again towards its close, Lieut. Vreeland was
engaged on the resurvey of Nantucket Shoals; from October zo0, to November 16, the Blake
was under orders of the Honorable Secretary of the Navy; during part of the winter she was
laid up for repairs, and from March 3 to May 4 was on the Beaufort River resurvey.

Line of leveling of precision run between Old Poini Comfort and Rickhmond, Virginia.—Assistant
Isaac Winston has submitted a report, of which the following is an abstract, relating to the
line of check levels of precision which he was directed to run from Old Point Comfort to
Richmond, Virginia, by instructions issued November 28, 18g1.

Having organized his party at the office in Washington early in December, he began
leveling work on the 5th of that month at the bench mark which was already established on
the lighthouse at Old Point Comfort. Connection was made with the line run in 1883-84
by Mr. Weir (formerly Assistant) at Newport News, a distance of 10 miles from Old Point,
and also at Williamsburg, 35 miles, at Providence Forge, 6o miles, and at Richmond, 85 miles
distant, the bench marks at these places being the only permanent ones established by
Mr. Weir.

On the section from Old Point to Newport News, Mr. Winston reports that the difference
of height which he obtained agreed very closely with Mr. Weir's; on the section of 25 miles
between Newport News and Williamsburg, there was a considerable difference; on the
section of 25 miles between Williamsburg and Providence Forge there was a close agreement;
and on the 25-mile section between Providence Forge and Richmond the difference was too
large to be admissible. Mr. Winston was instructed therefore to run a line in the reverse
direction over the sections in which the large differences occurred. In the whole line of



46 UNITED STATES COAST AND GEODETIC SURVEY.

139 kilometres in length, the height of the Richmond bench mark as determined by
Mr. Winston exceeded the height of the same bench mark as found by Mr. Weir but o032
of a metre.

The route followed the Chesapeake & Ohio Railroad for the whole distance, except
between Old Point Comfort and Newport News, where it was taken across the country to
connect with a bench mark at the National Soldiers’ Home near Hampton and thence
through Hampton, returning to the railroad about z miles east of Newport News. Long
portions of the railroad pass through swamps and marshes, making it dificult in many
places to secure firm ground for the foot plates; there were also many times during the
progress of the leveling when the ground was either freezing or thawing, all of these condi-
tions being unfavorable to accuracy of results.

Field operations were suspended for the season on February 25, and the party returned
to Washington,

Mr. George W. Stevens, General Manager of the Chesapeake & Ohio Railway, kindly
gave Mr. Winston permission to use velocipede cars on the track of the road, and this aided
greatly in advancing the progress of the work. Twelve miles an hour could readily be made
with these cars; hencemuch time was saved and the cost of transportation greatly lessened.
Mr. C. E. Doyle, Division Superintendent of the road, and Mr. H. W. Fuller, its General
Passenger Agent, also extended courtesies to Mr. Winston and his party.

The services of Mr. A, L. Baldwin, recorder, who had had experience in leveling work,
were extremely valuable, as were also those of Mr. R. L, Faris who served as rodman.

Other duty assigned to Mr. Winston is referred to under headings in the States of
Florida and Missouri. )

Topographical additions and revisions in the vicinity of Old Point Comfort, Newport News, and of
Lambere Point, Elizabeth River, Virginia—In order to obtain the latest data available for the
publication of a new edition of the chart of Hampton Roads, Mr. Homer P. Ritter, expert
in physical hydrography, was instructed in February, 18¢z, to examine the old topography
from Fort Monroe to Newport News, and that of the Elizabeth River in the vicinity of
Lambert Point, and to locate upon the original topographic sheets, covering the localities
indicated, all important changes and improvements affecting navigation. Also toobtain from
the local authorities plats of the towns of Hampton and Newport News, and place them upon
the sheets.

Mr. Ritter reached the field February 17, his party consisting of himself and two rodmen,
and by March 25, had completed the work, notwithstanding the prevalence of stormy
weather during two-thirds of the time.

He reports the following statistics:

Topography:
Area examined in square statutemiles ... ... L. ... ....... 25
Area surveyed in statute miles ... . o oL iiiaanan 12725
Length of general coast examined in statute miles. ... ... ..., 20
Length of general.coast surveyed in statute miles_ ... _ .. ... ... 11°8
Length of roads in statute miles .. __ .. . . . . il 152°8

Additions and corrections were made to five topographic sheets—two upon a scale of
1—20 ooo and three upon 1-10 coo. - The number of buildings and blocks put upon these sheets
was five hundred and seventy-three and the number of piers located was fifty-four.

Hydrograplhic survey of Beaufort River, South Carolina, and vicinity—In pursuance of instruc-
tions from the Superintendent dated January 21, 1892, supplemented by detailed instructions
of even date and of April 12 from the Hydrographic Inspector, Lieut. C. E, Vreeland, U. S. N,
Assistant Coast and Geodetic Survey, commanding the steamer B/ake, began a hydrographic
survey of Beaufort River early in March. To obtain a plane of reference for the soundings,
he established a tide-gauge at the new Naval Station the day of his arrival, and kept up a
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continuous tidal record during two lunar months. Much difficulty was experienced in
recovering the stations of the triangulation which had been made in 1859, many of them
having been doubtless destroyed during the war, Upon the two projections (scale 1—10 ooo)
furnished by theoffice to Lieut. Vreeland, but four of the points plotted could be recovered.

Where the nature of the ground would admit of the erection of front and rear signals,
the soundings were run on ranges, the positions of the front range signals being determined
by measurements from an established point with a twenty-metre chain, and every fifth
signal, as well as every signal marking a change in the course of the river, was cut in by
theodolite. The soundings were made in the ship’s whaleboat and in a steam launch placed
at Lieut. Vreeland’s disposal by Capt. L. A. Beardslee, U. S. N, the Commandant of the
Naval Station. For this act of courtesy, whereby the work was greatly facilitated, Lieut.
Vreeland expresses his high appreciation to the Commandant.

Lieut. Vreeland observes that much of the river bed is composed of phosphate rock
affording poor holding ground, and since this rock is irregularly distributed, vessels should
use the lead carefully and note the nature of the bottom before coming to. The usual
anchorage for vessels lying in the stream and awaiting their turn at the locks is the pocket
above the Naval Station, but care should be taken not to let go too near the eastern shore,
where the bottom is a hard rock.

There are a number of phosphate mining companies situated in the vicinity of Port
Royal, on Beaufort and Coosaw Rivers and Battery Creek. A list of these with depths of
water at their docks is given by Lieut. Vreeland in his report.

The results of his survey are shown on two hydrographic sheets, scale of each 1-10 coo,
the work on which was completed May 4. The ABlake then proceeded to Hampton Roads
and took up a hydrographic examination of the shoal off Cape Charles, Virginia, reference
to which has been made under a preceding heading,

The following named naval officers were attached to the party: Lieut. John Gibson,
U. S. N.; Ensigns W. C. P. Muir, J. H. Rohrbacher, M. K. Evre, and B. Wright, U. S, N ;
Assistant Surgeon E. 8. Bogert, U. S§. N. Ensign Wright was detached March 2q.

Lieut. Vreeland reports statistics as follows:

Hydrography:
Area sounded in square geographical miles. .. _..._. . ... ._.... 12°5
Number of miles (geographical) run while sounding.............. 247
Number of angles measured . . .. aeo oo oo i, 300

Number of soundings

Duty assigned to Lieut. Vreeland earlier and later in the fiscal year is referred to under
a heading in the State of Massachuseits.

Close of the tidal record at the automatic fidal station on Tybee Isiand, Georgia.—The series of
tidal observations, begun September 29, 1889, at the automatic tidal station established on
Tybee Island, Savannah River Entrance, Georgia, was closed June 8, 1892, enough observa-
tions having been secured. The tidal observer, Mr. Arthur J. Collyer, was taken seriously
ill in the spring of 1892, and died on May 21. He had had charge of the station since Sep-
tember 14, 1891, having relieved Mr. Eugene Veith at that date,

Hydrographic examination at the entrance to St. Simon Sound, Georgia.—Upon his way north in
the spring of 18g2, Lieut, Edward M. Hughes, U. S. N,, Assistant Coast and Geodetic Survey,
commanding the steamer Backe, was instructed to stop at Bruanswick, Georgia, and make
such an examination of the bar at the entrance to St. Simon Sound as would show the
greatest depth that could be carried over it at mean low water, and enable the office to deter-
mine whether a future detailed survey would be neccssary.

Much difficulty was experienced at the outset of the survey, owing to a lack of triangu-
lation points and the unfavorable trend of the shore line, but finally a close approximation
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to the correct development of the outer bar was obtained, and the soundings plotted show
that 13 feet can be carried over the bar at mean low water; that from buoy No. 4 to buoy
No. 414 the channel is extremely narrow, and that the shoalest water is abreast of buoy
No. 4.

To obtain a plane of reference for the soundings, a box tide-gauge was established at
the steamboat wharf near St. Simon Lighthouse, and connected with the bench mark
established on that lighthouse by Lieut. J. E. Pillsbury, U. S, N., in 1888.

Much rain and rough water on the bar was encountered, retarding the progress of the
work, but the cxamination of the outer bar was finished June g, having occupied thirteen

days.
The statistics are:
Hydrography :
Number of miles (geographical) run in sounding ..o ... __...... 65
Number of angles measured .. . .. ae e e 1 438
Number of soundings. ... o o e o e amn 8 209

Ensigns G. W. Kline, W. W. Buchanan, and J. W. Oman, U. S. N., were attached to the
party. Mr. J. L. Dunn served as observer and recorder.

Hydrographic surveys executed earlier in the fiscal year by Lieut. Hughes, are referred
to under headings in the States of Massachusetts, Alabama, and Florida.

Geodetic leveling—Line of leveling of precision carried from St. Augustine to Cedar Keys.—As-
sistant Isaac Winston has submitted a report, of which what follows is an abstract, in rela-
tion to the line of geodetic leveling carried by the party in his charge from St. Augustine to
Cedar Keys, in the spring and summer of 18¢2. Mr. Winston organized his party under
instructions dated March 1o, and left Washington for St. Augustine two days later with
Subassistant F. A. Young and Mr. J. L. Bartlett.

Leveling work began at St. Augustine on March 16. The route selected followed the
Jacksonville, St. Augustine & Halifax River Railroad to Palatka, and thence over the
Florida Southern Railroad to Gainesville. From Gainesville the line of the Florida Central
& Peninsula Railroad was followed to Cedar Keys.

At the crossing of the St. Johns River at Palatka it was necessary tosight 1 300 metresat
one station. This could not well be avoided, an intended crossing 3 miles above Palatka,
where the river is but a third of the width, having been prevented by an impassable swamp
on the west bank,.

The work was much delayed by the refusal of the general manager of the Jacksonville,
St. Augustine & Halifax River Railroad to allow the party to use velocipede cars on the line
of road under his control; hence, as the schedule from Palatka was not one favorable to the
movements of the leveling party, and guarters could not be obtained at any of the inter-
mediate stations, the work had to be advanced from St. Augustine. Between Palatka and
Gainesville, transportation by wagon had to be resorted to, but from Gainesville to Cedar
Keys, Mr. D. E. Maxwell, general manager of the Florida Central & Peninsula Railroad
kindiy acceded to Mr. Winston’s request to use velocipede cars on the track.

Upon reaching Palatka, Mr. Winston applied to the Superintendent for permission to
organize a second party, with Mr. Young in charge, in order to make more rapid progress
with the work. This request having been approved, Mr. Young started from Palatka towards
Cedar Keys and Mr. Winston from Cedar Keys towards Palatka early in May, and the two
parties reached their respective destinations on the same day, June 8.

Upon a comparison of results it was found that the discrepanczies between the two lines
at various points were of a magnitude sufficient to demand the remeasurement of a number
of sections of the line. These remeasurements were begun June 13, and continued until
June 27, at which date they had been completed to Hawthorn, Alachua County, distant about
77 miles from Cedar Keys. Mr. Winston attributes the discrepancies partly to abnormal
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differential refraction, produced by the white sand of the roadbeds for almost the entire
distance, and partly to the difficulty of finding stahle places in this sand for the leveling
instrument and rods. Thcere were many marshes along the route, and in all places a passing
train shakes the ground some distance from the track with more or less violence.

Mention has been made under a previous heading of the establishment of automatic
tide-gauges at St. Augustine and Cedar Keys, under Mr, Winston’s direction, and to the main-
tenance of tidal records at those stations, in order to refer the elevations on the line to the
mean sea level of the Atlantic and the Gulf respectively. In addition to the permanent
bench marks established at St. Augustine and Cedar Keys, one or more were marked in each
town and village on the route. A

Field operations were suspended for the season on June 28. Mr. Winston acknowledges
the energetic and able service rendered in the work by Subassistant Young. Messrs. J. L.
Bartlett and J. W. Thompson were attached to the party as recorders.

The statistics reported are:
Geodetic leveling :

Number of elevations of permanent bench marks determined. ... ... 35
Length in kilometres of lines of precise leveling.. ... .. .. ... ... 216

Reference to other geodetic leveling work executed by Mr. Winston, is made under
headings in the States of Virginia, Missouri, and Kansas.

Establishment of automatic tidal stations at St. Augustine and Cedar Keys, east and west coasts of
Florida.—In connection with the work of carrying a line of leveling of precision across the
peninsula of Florida, between St. Augustine and Cedar Keys, Assistant Isaac Winston, in
charge of that work, was directed to refer the ends of the line to the mean sea level of the
Atlantic and the Gulf respectively. It was necessary, thercfore, to establish automatic tidal
stations at St. Augustine and Cedar Keys. The self-registering gauges at these stations
were put up in suitable buildings by Mr. Winston, and at cach station also was fixed an
ordinary staff gauge graduated to feet and tenths. Once a month each obsetver was required
to determine the relation between his tide staff and a bench mark near the statjon by a level
and leveling rod.

At St. Augustine the record was begun March 27, 1892, with Mr, Charles C. Yates as
observer, and at Cedar Keys, April ro, with Mr. Frederick V. Moss as observer.

It is the intention to continue the gauges at these stations in operation for a year, so as
to obtain well-determined tidal planes of reference for the geodetic leveling stations, and
also to provide additional data for prediction purposes.

Hydrographic examinations in Key West Harbor, Florida—After completing the hydrographic
work which had been assigned to him in Mobile Bay and Entrance, Lieut. Edward M. Hughes,
U. 8. N, Assistant Coast and Geodetic Survey, commanding the steamer Buac/e, was instructed
in May, 1892, to proceed with the steamer to New York, stopping on the way at Key West,
Florida, and later at Brunswick, Georgia, to make certain hydrographic examinations which
would be indicated to him in detailed instructions from the Hydrographic Inspector.

His work at and in the vicinity of Brunswick has been referred to under a previous
heading.

At Key West the work desired was a determination of the positions of the buoys num-
bered 8, 15, and 17 on the chart, and an examination of that part of the harbor extending
from buoy No. 17 towards the position on shore formerly occupied by Tifft’s Observatory.
This building, as also the Philbrick Observatory, had been destroyed by the fire of 1886, and,
as most of the wharves had been rebuilt or extended since the survey on which the chart
(No. 36¢) was based, data for a later edition of this chart were required.

Having established in geographical position three stations from which to fix the positions
of the buoys just named, and put up a tide-gauge to obtain a plane of reference for his

8. Ex, 87—
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soundings, Lieut. Hughes finished his examination on May 24 and 25, and transmitted to the
office a record book containing the soundings and angles taken and the tidal observations
recorded.

No indications of a shoal were found between buoy No. 17 and the water front of Key
West.

The positions of the buoys, as corrected by Lieut. Hughes, have been indicated on the
charts.

On February 14 and 15, 1892, while on his way to Mobile, Lieut. Hughes, in accordance
with special instructions, put into Key West Harbor and determined the positions of Northwest
Passage Lighthouse and of beacons numbered 3, 4, and 3.

Triangulation and topegraphy of the Caloosalialchee River, west coast of Florida.—By instructions
issuced in January, 189z, Assistant Joseph Hergesheimer was directed to proceced to Punta
Gorda, on the west coast of Florida, and organize a party for the survey of the Caloosahatchee
River from the limits of the completed work to Twelve Mile Creek, at the head of navigation.

After arriving at Punta Gorda January 25 he overhauled the schooner Spy, which had
been laid up at that place, organized his party on board of her, and, after obtaining lumber
and provisions, began the triangulation of the river from the base Middle Point—Point Ybel 2
on Sanibel Island  On March 31 the triangulation had been completed to Beautiful Island, a
distance of about 2o miles up the river. The topography was then commenced, and at
the close of field operations, May 14, for the season, one topographic sheet, scale 1-10 ooo,
including that part of the river from She!l Point to Travers Bend, had been finished and a
second sheet begun.

Mr, Hergesheimer observes that the Caloosahatchee River is an important water course,
bheing the outlet of the everglades and of the phosphate lands. Many steamers ply upon it
from the coast up to the town of Myers, and thence up through the rivers and lakes to
Kissimee.

Upon closing operations in the field the naphtha launch and whaleboat belonging to the
party were stored in a boathouse which had becn built in Myers by permission of the Mayor
upon land belonging to the town, while the schooner was left in charge of a ship keeper.

Mr. M. A. Coles served as recorder in the party during the season.

Following are the statistics reported:

Triangulation:
Area of, in square statute miles . ... o oon i iio i mcaccecmaanaa 40
Number of observing tripods built - ..o L ... 22
Number of days occupied in opening and verifying lines of sight ._.___ 9
Number of stations occupied for horizontal measures _... .. ..o o... 20
Number of geographical positions determined . ... .. v e ooeecnaaanas 30
Topography:
Arca surveyed in square statute miles .. .. .. .o iceiecmiameo-- 20
Length of shore line of rivers in statute miles . ____ .. .________....__._ 33
Length of shore line of creeks in statutemiles ... ... ___ ~_. __. ~--- 58
Length of shore line of ponds in statute miles, also of marsh and wood-
Hne i ceeo.... 558
Length of roadsinstatutemiles __._ . . .. ... _._........ 31

Service assigned to Mr. Hergesheimer earlier in the fiscal year, and again after his return
from Florida, is referred to under a heading in the Statc of Mainec.

) Triangulation, tepography, and hydrography of Blackwater Bay, Yellow River, and Weaver River

in continuation of the survey of Pensacola Bay and tributaries—In pursuance of instructions for
the continuation of the survey of Pensacola Bay and tributaries, Subassistant P. A. Welker
proceeded to Pensacola, Florida, towards the end of January, and after having overhauled
the schooner Quick and repaired the naphtha launch intended for the service of his party,
he took up the triangulation preliminary to a topographic and hydrographic survey of
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Blackwater Bay, Blackwater River, and adjacent waters early in February. As a base, the
line Red Fish Point-Sand String at the entrance to East Bay was made available, and there
being no geographical positions determined in the locality, it became necessary to carry a
triangulation across East Bay and Blackwater Bay over a country low, flat, heavily timbered,
and with soil either marshy or composed of drifting sand.

Unusually bad weather delayed the work, and since water was found at most of the
stations on digging to a depth of 3 faet, it became difficult to mark them sccurely. Drain
tiles filled with concrete were chiefly used for station marks: at one point an iron screw
pile 5 feet long was put down, and a few stations were marked by stone posts 28 inches
long and 8 inches square on top.

On March 3o, the triangulation having been finished as far as the mouth of the Black-
water, the topography of Blackwater Bay and its tributaries was begun. The chief obstacles
to rapid progress were encountered in the swamps of the Yellow River, the Weaver River,
and their tributaries; the entire country through which these rivers flow is densely wooded
and is flooded with water at high tide. Much of the work had to be executed while officers
and men were moving or standing in mud and water waist deep.

On April 3o, the plane-table survey having been completed to the limits of the triangu-
lation, and signals erccted for the hydrography, this branch of the work was taken up, and
was pushed to completion on May 14, the actual time occupied in its execution being eight
working days.

On May 19 the schooner Quick was laid up at Milton, Florida, and two days later the
naphtha launch at the Pensacola Navy Yard.  On May 22 the party was disbanded.

Mr. H. I. Stidham, who served as recorder in the party, is commended highly by Mr,
Welker for faithful performance of duty. Mr. George O. Glavis joined the party May 1, and
rendered acceptable aid in the hydrography.

Following are the statistics of the scason:

Reconnaissance:
Area of, in square statute miles. o ool ia i eicei e caiman 35
Lines of intervisibility determined. ____________ L. _____ . _______.__. 50
Number of points selected for scheme_ ____ .. .. ____ .. ._...... 19
Triangulation:
Area of, in square statute miles. ... ... Lol iioiiciiaa-a. 35
Number of stations occupied for horizontal measures______.._..._._. 19
Number of geographical positions determined_ ... .. .. . ... _____. 32
Topography (scale 1-10 coo):
Area surveyed in square statute miles. .. _ . .. .. __..__. 24
Length of general coast in statute miles._ ... . ... _____.__.... 24
Length of shore line of rivers and creeks in statute miles...____.__. 41
Length of roads in statute miles. ... . ... iiioio-o-. ro
Hydrography (scale 1—10 coo):
Area sounded in square geographical miles_ ... ... __ .. ... ___... 1o
Number of miles {(geographical) run while sonnding____._._.__..____. 229
Number of angles measured .. . i i i e 824
Number of soundings. . o oo e i e et 14 301

After completing the office work of his survey, Mr. Welker was instructed to join the
primary triangulation party of Assistant Eimbeck in Utah.

Triangulation, topography, and beack measurement for the conncclion of the surveys of Perdido and
" Mobile Bays.—The trigonometrical connection of the surveys of Perdido and Mobile Bays,
Florida and Alabama, having been assigned to Assistant J. B. Bayvlor by instructions issued
in January, i8¢z, he organized his party soon after the middle of that month upon the
schooner Zransit at Pensacola, Florida, and proceeded thence by sea to Mobile Bay.
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His first work- was to search for points of the old triangulation in the vicinity of Mobile
Bay Entrance, but all had been destroyed with the exception of the station established in
1846 by Assistant Gerdes, the pioneer on this coast, at Fort Morgan. The cone marking this
point was found embedded in the solid masonry of the northwest bastion, where it had been
fixed during the early survey. The lighthouses had all been rebuilt since that survey;
hence, in the absence of triangulation points, a site for a base line had to be selected. The
southeastern shore of Dauphin Island was chosen; the ground was first cleared of al:
obstructions and the direction of the line marked by heavy wooden pegs 2’5 feet long, which
were set in linc with a small theodoelite. The pegs having been driven solidly in the ground,
zinc plates were tacked to their tops and the measures carried forward from fine lines marked
upon thesc plates at right angles to the direction of the base. Two entirely independent
measurements were made with a z3-metre steel tape, which had been standardized at the
office, and which was kept at a uniform tension by a spring balance. The ends of the base
were securely marked by lines upon iron rods set in cylinders of solid hydraulic cement,
cach cylinder about the size of an ordinary flour barrel and sunk into the ground flush with
its surface. Tripods having been erected at each end of the hase, it was then connected by
triangulation with the station at Fort Morgan and with the several lighthouses at the
entrance to Mobile Bawv, and the triangulation was extended eastward to Perdido Bay.

At Fort Morgan an astronomical azimuth was determined by observations for five nights
on Polaris at clongation. The triangulation having been carried as far to the castward as
it was possible to go without incurring heavy expense in cutting lines or in building high
sigmnals, the last 2¢ miles of connection with the triangulation at the entrance to Mobile Bay
was carried forward by a beach measurement along the outer beach.

In this work a so-metre wire and spring balance were used, the tension and tempera-
ture being carefully noted for each length of wire, and frequent comparisons made with the
standard steel tape. Azimuth was carried forward by six triangulation stations established
on the sandhills near the beach and connected with the shore stations used in the beach
measures, a junction being finally effected with the line Cotton-Perdido Range, which had
heen established by Assistant-Mosman near the entrance to Perdido Bay.

Assistant W, 1. Vinal reported for duty in the party at the beginning of the season and
made a complete plane-table survey of all the ground covered by the triangulation, which
included the battle fields around Fort Morgan and Fort Gaines, and also the shore line and
adjacent hills of the outer beach between Mobile and Perdido Bays. The results of this
work are shown on three topographical sheets, two on a scale of 1~20-0c0 and one on 1-10 ooo.

Mr. Octave Jacob, Jr., served as recorder, and Mr. E. E. Torrey as foreman, both ren-
dering efficient service.

Field operations were closed May 16. The statistics reported are as follows:

Base line:

Secondary, lengthof inmetres. .. el 19524

Beach measurements, length of, in miles . ..o .o cimmmaa oo 21
Triangulation:

Area of, in square statute miles .- ... . ... . ... 32

Number of stations occupied for horizontal measures - .. ... _..._. 7

Number of geographical positions determined ... ... .. _.______. 6
Azimuth work:

Number of nights of observations for azimuth_ ... __ . ... ______._. 6

Topography:
Area surveyed in square statute miles

............................... 4
Length of general coast in statute miles____ ____ .. .. . ____._.... 41°5
Length of roads in statute miles ... ... ... ... .. . .ooooo._.._. 1

Earlier in the fiscal year, Mr. Baylor occupied a number of magnetic stations in the
western states, reference to which will be found under previous headings. After his return
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north in May, 1842, he was instructed to report to the Governor of the State of Virginia to
execute a survey of parts of the waters of that State for the location of oyster beds, etc.

Hydrographic survey of the lower part of Moebile Bay, Alabawma, including thee main entrance, Graits
Pass, and the dredged channel —The steamer Bac/e having been prepared for service in the Gulf
of Mexico, her commander, Licut. Edward M. Hughes, U. 8. N, Assistant Coast and Geodetic
Survey, organized his party on board of her, and left New York February 3, 1892, under
instructions to makc a hydrographic resurvey of the lower part of Mobile Bay, including
the main entrance, Grants Pass, and the dredged channel leading from the Lower Fleet to
the city of Mobile.

Lieut. Hughes has made an elaborate report of this survey which covers all details of
the hydrography executed between February 2o and May 21, at which Jatter date the work
was completed. To obtain planes of reference for the soundings he employed one principal
tide-gauge and four auxiliary ones. The principal gauge, a plain wooden one, was fixed to
the Government wharf at Fort Morgan; the auxiliary gauges were established at Grants
Pass, Sand Island, and Mobile Bay Lighthouse. At Fort Morgan, by a comparison of the
means of fifty-eight high and fifty-one low waters, the mean rise of tide was found to be r'16
feet. The zero mark on the gauge was referred to a bench mark, for which was taken the
horizontal upper surface of a rectangular block of granite which stands on a brick founda-
tion on the eastern side of the head or shore end of the wharf. A similar block stands on
the western side, and each block supports a heavy mortar as an ornament.

The reductions for all soundings taken during the survey of Mobile Bay and its entrances
(except the ship’s work inside of the bay and the soundings in the dredged channel) were
obtained directly from the readings of the gauge of Fort Morgan whartf,

For the dredged channel, the soundings taken were reduced directly from the readings
of the gauge at Mobile Bay Lighthouse, with the exception of soundings, made on May 3
betwecen clusters 38 and 50 of the piles marking the channel. For these soundings, correc-
tions were deduced from a tidal curve constructed from later comparisons of corresponding
readings of the gauges at Fort Morgan and Mobile Bay Lighthouse.

Within the bay, where practicable, soundings were made from the Buocke, east and west
lines being run from the Middle Ground to the upper limit of the work, and north and south
lines from Grants Pass and Dauphin~Island to its eastern limit. The general depth of
water in the lower part of the bay being but 2'5 fathoms, these lines were required to indi-
cate the same depths at their crossings, or to “cross” within ¥ foot, and this result was
obtained in about 75 per cent of the crossings on this part of the sheet. The differences
of depth exhibited in the remaining cases were finally reconciled by Lieut. Hughes after a
close investigation of the causes that led to them, the method adopted being fully elucidated
in his report.

The examination of the dredged channel leading from the Lower Fleet to the wharves
at Mobile was made by running a series of zigzag lines sufficient in number to ascertain
what depth of water could be carried through the channel.

Lieut. Hughes observes that the length of this dredged cut from the loewer channel
Beacon, on the eastern side of the Lower Fleet, Mobile Bay, to the southernmost wharves of
the city is about 241 miles, and at the timie his examination was made, between May 5 and
20, the channel was plainly outlined for a distance of 205 miles from its lower entrance to
the Upper Channel Beach by two parallel lines of clusters of piles between which it ran, and
thence to Mobile by a single line of similar clusters and by three beacons, on the eastern
and northern side. .

The lane in which the channel is cut is about 3oo feet wide; the channel itself is much
narrower, varying in width from 655 to 130 feet. The zigzag lines run across this lane from
one line of piles to another were sixty to the geographical mile, giving one cross section for
each 101 feet of the channel's length. The alternate cross sections are normal to the axis
of the channel, and between the Lower Channel Beacon and Mobile Bay Lighthouse, the
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positions of the ends of each cross section were accurately fixed. Above Mobile Bay Light-
house the ends of cross sections were not fixed by angles, the lines of soundings being simply
carried across the channel from one line of piles to the other, each turn being numbered
and recorded as a position, and the cross sections being separated by an average distance of
about 100 feet. This spacing was verified as successive clusters of piles were reached.

The deepest water is generally about too feet from the eastern line of piles. For
portions of the channel extending from one cluster of piles to another in regular succession
Lieut. Hughes furnishes a tabular statement showing the mean width ef the channel, the
number of contained cross sections, the average maximum depth at mean low water, and
the maximam depth of the shoalest cross section. He gives also a résumé of some of the
more important corrections and changes desirable to be indicated on the charts.

The results of his very elaborate survey are shown on two projections, each on a scale
of 1-20 000, covering lower Mobile Bay and its approaches—one projection on the same scale
showing the dredged channel from its Jower entrance to a little above Mobile Bay Light-
house, and one small sheet, scale 1-13 333, showing the upper end of the dredged channel.
The hydrographic records, original and duplicate, accompanying these sheets, have been
forwarded to the office.

Lieut. Hughes acknowledges assistance most cordially rendered by Mr. J. B. Baylor,
Assistant Coast and Geodetic Survey, in furnishing tracings of shore line, and preliminary
positions of a number of points derived from his work in the vicinity.

The officers attached to the Backe were Lieut. W. L, Burdick, U. S. N.; Ensigns W. W.
Buchanan, Hugh Rodman, W. B. Hoggatt, Geo. W. Kline, and J. W. Oman, U. 8. N,

Master-at-arms J. L. Dunn took part in the work as observer.,

Following are the statistics of the Mobile Bay survey:

Hydrography:
Number of miles (geographical) run while sounding ... _.__._.._. 943
Number of angles measured ... . . 12 208
Number of soundings ... ... . 63 358

Duty assigned to Lieut. Hughes earlier and later in the fiscal vear is referred to under
headings in Massachusetts, Florida, and Georgia.

Continuation of the primary triangulation in Alabama southward and southwestward towards a
connection with the triangulation of the Gulf Coast—'The reconnaissance for the extension of the
primary triangulation in Alabama having been well advanced towards the coast of the Gnif
of Mexico by the party of Assistant F. W. Perkins, that officer was instructed early in
January, 189z, to resume field operations by the erection of signals, by opening lines of sight,
and by the occupation of stations for the observation of horizontal directions.

As soon as practicable, Mr. Perkins sent his foreman, Mr. R. E. Duvall, to take immediate -
charge of the signal building party, and to complete all preparations needed to begin
observations. Upon the arrival of the instruments, Station Wetumpka was occupied by Mr,
Perkins, and Station Bargenier by Mr. Walter B. Fairfield, Subassistant, who had been
ordered to report to him for duty. It was found, however, that the innumerable fires in
forests and in clearings which are frequently burning at that season of the year would
prevent observations on the longer lines; accordingly the station at Wetumpka was abandoned
temporarily, and on March 22 Mr, Perkins moved to Lowndesboro, where the lines were
shorter and the fires less numerous. By the end of April the conditions had improved and
work was resumed at Wetumpka.

The months of May and June having proved, as usual, very favorable for observations,
two more stations, Ethridge and Lovers Leap, were completed, after which the party was
disbanded for the season.

Mr. W. B. Fairficld was practically in charge of a detached party, having directed much
of the work of signal building, opening lines, etc., and having occupied three of the seven
primary stations. Of his skill and efficiency Mr. Perkins speaks in terms of high commen-
dation.
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Mr. H. B. von der Trenck served as recorder during the scason, and acquitted himself
creditably in the execution of the various classes of work assigned to him.

Mr. Perkins states that another season’s reconnaissance will carry the work to a junction
with the Gulf Coast triangulation at Mobile.

The statistics reported are as follows:

Triangulation:
Area of, in square statute miles_ ... ..ol e deiicaaaan 2 8oo
Number of observing stands built ______ ______ ..., 7
Number of days occupied in opening and verifying lines of sight .___ 25
Number of stations occupied for horizontal measures. .. ... .. _..__. 7
Number of stations occupied for vertical measures __ ... ... ...__. 3
Number of geographical positions determined. .. ... ... _._._.._.. 4
Number of elevations determined trigonometrically._ ... ... .._... 10

"From the beginning of the fiscal year until early in the month of Deccember, 1891,
Assistant Perkins was in charge of a trianguiation party in western Kansas and eastern
Colorado, a report of which will be found under a subsequent heading in this volume.

Magnetic observations at stations in Mickigan, Wisconsin, Ohio, Indiana, and Illinois, and alse ix
Washington, D. C., and Richmond, Virginia.—After having completed a magnetic tour in the spring
and early summer of 1891 by the occupation of stations for the determination of the mag-
netic elements in North and South Carolina, Assistant James B. Baylor, proceeded under
" instructions to Columbus, Ohio, and begun a series of determinations in the interior States.

Between July : and August 12, and between September 17 and December 31, observa-
tions of the magnetic declination, dip, and intensity, with determinations of time and azimuth
were made at the following named stations in the States east of the Mississippi River:

At Columbus, Ohio, in the grounds of the University of Ohio; at Fort Wayne, Indiana,
in the fair grounds as near the Bache Fund Station of 1874 as the changed surroundings
would permit; at Michigan City, Indiana, on the beach as near as was practicable to the
Lake Survey Station of 1873; at Grand Haven, Michigan, in the Courthouse Square, the
station of 1880 having been re-occupied; at Sault de Ste. Marie, Michigan, the station of 188¢
adjoining the United States Cemetery, was re-occupied; at Marquette, Michigan, on the beach,
about 8oo feet northwest of the lighthouse, and as near as practicable to the Lake Survey
Station of 1873; at Green Bay, Wisconsin,in the fair grounds in the suburbs of the city; at
Prentice, Wisconsin, in the western suburbs of the town, on the banks of the river. At the
two stations last named approximate determinations of latitnde were made.

The observations at Prentice were finished August 1z, and Mr. Baylor then took up the
occupation of a number of stations in States west of the Mississippi River; these will be
referred tounder a heading in the Middle Division.

On September 17 he was again east of the Mississippi, and between that date and October 1
completed determinations of the magnetic elements, of time, and of azimuth at the following
named stations:

At Rockford, Illinois, at a station established in a cemeteryin the eastern suburbs of the
city; at Ottawa, Illinois, at a station in a cemetery in the southern suburbs of the city; at
Bloomington, Illinois, at a station established in the grounds of the Normal State College:
at Springfield, Illinois, at the station of 1858, which was re-occupied. At Rockford, Ottawa,
and Bloomington, ocbservations for latitude were made in connection with those for time and
azimuth.

On October 5 Mr. Baylor was directed to proceed to Washington, D. C., and make the
annual three days’ determinations at the magnetic station in the grounds south of the office
of the Survey. This done, he was authorized to take up the office work of his season at his
home in Richmond, Virginia. While there he observed in December for magnetic intensity
and dip at a station in the State fair grounds, and determined the induction coefficient and
moment of inertia of one of the magnets of his magnetometer.
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Reference to service on the Gulf Coast assigned to Mr. Baylor in January, 1892, is made
under a subsequent heading in this volume,

Geodetic operations—Occupation af stations in conlinuation of the triangulation of the State of Wiscon-
sin—Prof. J. E., Davies, Acting Assistant, was in the field at the beginning of the fiscal year,
having just begun the occupation of station Fitzsimmons in continuation of the triangulation
of the State of Wisconsin. From this station, measurements of horizontal directions were
made upon nine primary and secondary stations, the series being finished on August 11.
Three days later he was ready for observations at Observatory Hill, from which measure-
directions were made to five primary and secondary stations. Having completed work at
ments of horizontal Observatory Hiil August 31, Bald Bluff Station was then occupied Septem-
ber 3, and by September ¢ measurements of horizontal directions had been obtained on four
stations, after which field operations were suspended for the scason.

Assistant George A. Fairfield, in immediate charge of State surveys, has included in his
annual report (Office Report No. 4) a notice of the work undertaken by Prof. Davies.

Determinations of the geographical positions of stations in Okio and Indiana as a measure preliminary
to the correct location of the boundary line between those States—Under the heading “ Special Opera-
tions ” following the abstracts of reports from field parties will be found a notice of action
taken by the Superintendent at the request of the Governor of Ohio with reference to the
preliminary investigation of a disputed boundary line between that State and the State of
Indiana.

Early in October, 1891, Assistant C. H. Sinclair and Aid G. R. Putnam were instructed
to ascertain how far the boundary linc deviated from a true meridian line by determining
the longitude of three points upon it—one near the south end, one about the middle, and one
near the north end—these longitudes to be determined by exchanges of telegraphic signals,
with St. Louis as a base station. Observations for the latitude of these points were to be made
also, )

The results reached by these observations as embodied in the reports of Messrs. Sinclair
and Putnam, and communicated by the Superintendent to the Governor of Ohio are stated
under the heading just named.

The following are statistics of the field operations which were completed October 31:

Latitude and longitude work:

Latitude stations occupied, numberof ._ ... ._.. R 3
Number of pairs of stars observed for latitude ... ... __ .. _...___.. 55 .
Average number of observationsona pair. ... .. ... ... _._.. 3
Longitude stations, telegraphic, number of .____ . . ________ .. . ___.____. 4
Number of nights on which longitude signals were exchanged __._._..__. 9

Determinations of geographical position—telegraphic for longitude and astronomical for
latitude—made by Messrs. Sinclair and Putnam earlier and later in the ﬁscal year, are else-
where referred to in this volume.

Measurement of a primary base line at Holton, Ripley County, Indiana.—Preparations for begin-
ning the measurement of a primary base of verification at Holton, Indiana, had been well
advanced at the commencement of the fiscal year, the line having been cleared, the section
stones established in place, and their heights relative to the ends of the base determined.
Full reference to these and other preliminary operations was made in the last annual report.

Owing to unforeseen delays in preparing the standard bars in the office, it was not till
July 25 that they reached Holton.

The general charge of the measurement had been assigned by the Superintendent to
Assistant A. T. Mosman. The direction of all measurements made with the steel tapes and
the standard bar and of all experiments conducted with them in the comparing house and
on the base line was committed to Assistant R. 8. Woodward. To Assistant O. H. Tittmann
was given full charge of all measurements and experiments made with the secondary
apparatus on the base line and in the comparing house.
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Each one of these officers has submitted a complete report of the work entrusted to him.
Abstracts only of these reports are here presented, the reports themselves being published
as Appendix No. 8 to Part 1] of this annual report.

Assistants Woodward and Tittmann, with Mr. John F. Hayford, arrived in camp July 22,
Before they left Washington, the g-metre steel bar, which was to serve as a standard for ali
of the Holton base work had been standardized by two series of comparisons made on the
office comparator, its length at the temperature of melting ice having been determined in
terms of the National Prototypc Metre No. 21. \

For purposes of comparison in the field, a comparing house had been built with railroad
and track 11o metres long and posts for microscopes had been set. The actual measure-
ment of the base line (approximate length 5 5oo'8 metres) was begun July 28 by Mr. Titt-
mann at station South Base with the g-metre contact-slide rods Nos. 13 and 14 of the new
secondary base apparatus, the construction of which had been finished at the office early in
July. His party consisted of four officers besides himself and four men, and they were
employed 13% days in making two complete measurements of the base, in addition to two
measures of the kilometre between the section stones 3 goo and 4 goo metres from South Base,
this kilometre having been laid out to be measured by the standard bar in ice. After the
measurements had been finished, the lengths of the rods were determined on the Standard
100-Metre Comparator, the length of which in terms of the s-metre standard steel bar had
been found by Mr. Woodward, and the relation of the thermometer indications to the actual
temperatures of the bars was investigated.

Mr, Tittmann's report treats first of the results of this investigation and its bearing on
the length of the base, after which the details of the measurements of the line and of the
apparatus are described.

The work accomplished by Mr. Woodward is outlined as follows in a preliminary report
submitted by him after his return to Washington:

1. Determination of the length of the 5-metre steel bar, etc., as already referred to.

2. Determination of length of interval between spheres of the rco-metre comparator
of the base in terms of the s-metre bar in ice. This interval was measurced twelve times.

3. Determination of lengths and expansions or equations of the metallic tapes. Of
these, there were two of steel and two of bronze, each 100 metres in length; and one of
steel and one of bronze, each 25 metres in length.

4. Measurement of kilometre with bar No. 17 in ice. Four such measures were made.

5. Measurement of the base with the tapes. The several sections of the base were meas-
ured from six to thirty times with the tapes, the greatest number of measures being made
of the kilometre section which had been measured with the iced bar.

The operations just referred to occupied Mr. Woodward’s time from the date of his
arrival until October 12, when he returned to Washington.

Upon the completion of all the measurements Mr. Mosman placed underground and
surface marks at North Base and South Base. The underground mark at each end of the
base was a copper bolt set in a limestone post 6 inches square and z feet long, which was
sunk into the earth till its top was three feet below the surface. At the intersection of
cross lines cut on the top of the bolt a fine hole }{ of an inch deep was drilled to mark the
station point. Above and around the post, except for a space r foot square immediately
over it, is a layer of Portland cement concrete 1 foot thick and 4 fect square. On this founda-
tion rests a block of limestone 3 feet square and 3o inches high, having a copper bolt with
cross and fine drill hole sunk into its top at the center, this hole being the surface mark of
the end of the base.

To protect this mark from injury and to indicate conspicucusly the ends of the base, a
limestone shaft was placed in position over it, having at North Base inscriptions on three of
its faces as follows: On its south face, “U. S. Coast and Geodetic Survey;” on its east face,
“North Base;” and on its west face, “ Holton Base Line, 1891.”
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At South Base, the underground and surface marks and monuments were similarly
arranged.

In the various operations pertaining to the measurement the following-named persons
took part: Prof. j. H. Gore, who joined the party June 2o and left it September 14, having
rendered very efficient service in assisting in the measurements with the secondary appa-
ratus and in those made with the tapes. At the outsct of the work he had charge of the
leveling party. Mr. John F. Hayford aided very acceptably in the measurements under the
charge of Mr. Tittmann and in the computations pertaining thereto; he assisted also in the
measurements made with steel tape and in the computation of results.

Mr. John S. Siebert took part in the preliminary operations, assisted in building the
comparing house and in setting the station stones; had charge of the leveling from the
bench mark at Delaware to stations North Base and Glasgow, and assisted in all the meas-
urcements and experiments made with tapes and standard bar in ice, and in the computations,

Messrs. Th. Gjertsen, Robert Penington, and Frank B. Cope were attached to the party
as recorders, and served satisfactorily in the leveling operations and in the measurements
with the secondary apparatus.

Mr. E. E. Torrey, foreman, rendered most valuable service during the entire season.

All of the operations connected with the measurement of the Holton Base having been
completed about the middle of October, and Mr. Mosman having been instructed to connect
the Kanawha Base line near St. Albans, West Virginia, with the transcontinental triangu-
lation, he left for that locality on October 19, arriving on the 22d. But having been soon
after that date detached for duty as one of the Commissioners of the United States and
Mexican Boundary Survey, he was relieved by Subassistant W. B. Fairfield.

Mr. Woodward upon being relieved, October 12, from duty at Holton, returned to
Washington and made the computations incident to his preliminary report; he then toock up
the work of determining a definitive length for the s-metre bar No. 17 of the iced bar
apparatus. This involved a large amount of observation and computation, and ultimatély
an elaborate series of comparisons with an auxiliary bar, the results of which led to the
construction of a comparator designed specially to meet the needs of the iced bar apparatus.
In all of this work he acknowledges faithful and efficient aid rendered by Mr. Siebert.

Mr. Tittmann left for Washington October §, and on October 11 resumed the charge of
the office of Standard Weights and Measures, which had been assigned during his absence
to Assistant Edwin Smith.

Connection of the Kanawha Base Line, St. Albans, West Virginia, with the transcontinenial triangu-
lation—The work of connecting the Kanawha Dase Line, near St. Albans, West Virginia,
with the transcontinental triangulation and of permanently marking its ends, had been
assigned to Assistant A. T. Mosman, after his completion of the measurement of the Holton
Base, Indiana, and considerable progress had been made by that officer when he was
detached for duty as a member of the United States and Mexican Boundary Commission. The
officer detailed to relieve him, Subassistant W, B, Fairfield, arrived at St. Albans November
1z, and fonnd the party temporarily in charge of Foreman E. E. Torrey. Assuming direc-
tion of the work laid out by Mr. Mosman, he completed the building of all the signals, and
the opening of all the lines by the end of November, and on the 3oth of that month began the
measurement of horizontal directions at Big Rocks Station.

Between November 14 and 28, Mr. J. 8. Siebert, Aid in the party, had been emploved in
running a line of spirit levels from West DBase Station to Big Rocks Station and return,
and had also leveled over the base line. He was then relieved from duty in the party, and
directed to report at the office. Mr. Fairfield rctained his foreman and continued the oceu-
pation of stations until February 15, when the conditions of the weather having become
very unfavorable he suspended work for the season, Stations Piney and Simms having been
occupied in addition to Big Rocks.

Both ends of the base line were permanently marked by stone monuments, and also the
stations connecting with the base.
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Mr. Fairfield then proceeded under instructions to join the triangulation party of Assist-
ant Perkins in Alabama.

Gevdetic operations.— Extension of the triangulation tn eastern Temnessce to connect with the triangu-
lation of the State of Kentucky—Acting under general instructions from the Superintendent,
and detailed instructions from Assistant George A. Fuairfield, in immediate charge of State
surveys, Prof. A. H Buchanan, Acting Assistant, at the beginning of the fiscal year, was
occupying Cross Station in eastern Tennessee, and observing lines of horizontal direction
to seven stations of the triangulation laid out in the eastern part of the State. Two more
stations, Clinch and English, were occupied before field operations were closed on Septem-
ber 21. ’

From Clinch Station, ten points were observed upon—one of them, White Rock, being
upon the boundary line between Kentucky and Virginia. This point forms a triangle with
Station McLean in northeastern Tennessee, observed from Clinch and King Stations, in
southeastern Kentucky. From Station English, five points were observed.

For this work Prof. Buchanan reports statistics as follows :

Triangulation :
Number of stations occupied for horizontal measures . ... . 3
Number of stations occupied for vertical measures. ... .. ._.. e 3
Number of geographical positions determined __ . __ . . ... . .. ..... 3
Number of elevations determined trigonometrically ... .. . .. ._._._. 3

Early in June, 1892, he took the field to make a reconnaissance for the extension of the
triangulation from the line Clinch-English toward the mountain region of North Carolina
and Tennessee, and had nearly completed it at the close of the fiscal year, his most easterly
stations being Roan High Knob, 6 3oo feet high, on the Tenmnessee and North Carolina
boundary line, and White Top, 5 700 feet high, in Virginia, near the northeastern corner of
Tennessee.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 18¢9z.

MIDDLE DIVISION.

STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER AND THE ROCKY MOUNTAINS,

28. Minnesota. : 32. Nebraska. 36. Indian Territory.

29. North Dakota. 33. Missouri. 37. Oklahoma Territory.
30. South Dakota. 34. Kansas. 38. Louisiana.

31. Iowa. 35. Arkansas, 39. Texas.

Progress Sketches No. 2, Nos. 4, 5, and 6, and Nos. 1o, 15.and 16, show the localities of field
work in the Middle Division. The numbers and titles of the Progress Sketches are given in
a list at the close of this volume,

Geodetic operations.—Reconnaissance for connecting the triangulation of the State of Minncsota with
that of Wisconsin, and occupation of staiions in those States—Connection of the Snelling Avenue Base and
the asimuth station at the Unizversity of Minnesota wiih a benck mark of precise leveling cstablished on the
St. Paul City Courthouse by the Mississippi Kiver Commission.—Under general instructions from
the Superintendent, supplemented by detailed instructions trom Assistant George A. Fair-
field, in immediate charge of State surveys, Prof. W. R, Hoag, Acting Assistant, had made
good progress at the beginning of the fiscal year in carrying a reconnaissance down the
Mississippi River from a point near the mouth of the St. Croix to New Hartford, Minnesota,
just above Lacrosse, Wisconsin, towards which, during a preceding season, Prof. Davies had
carried a reconnaissance from the vicinity of Dubuque.
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Under the date of July 11, 1891, Prof. Hoag has made-a full report of his reconnaissance,
accompanied by a sketch showing the scheme of triangulation developed by it. Starting
from the line Prescott-Hampton, seven quadrilaterals were laid out to the line Kings Bluff-
New Hartford, which crosses the Mississippi River about g miles above Lacrosse. Fourtecn
stations were included in this scheme.

After the completion of this reconnaissance, Prof. Hoag built an observing tripod and
scaffold 40 feet high at Vasa station, Minnesota, and another of 64 feet in height at Ells-
worth station, Wisconsin, At Hampton, Minnesota, an observing tripod and scaffold 24 feet
high was built. During August, measurements of horizontal and vertical angles were made at
stations Prescott, Hampton, Ellsworth, Cannon Falls, and Vasa, and were finished August 29.

The Mississippi River Commission having established a precise bench mark on the
Courthouse at St. Paul, Minnesota, instructions were issued to Prof. Hoag in the autumn of
1891 to connect that bench mark by lines of geodetic leveling with the Snelling Avenue Base
and with the astronomical station of the Coast and Geodetic Survey in Minneapolis. These
lines he was directed to run in oppesite directions, and as an additional check, the lines
South Base to St. Pauil Courthouse and North Base to Minneapolis were also to be leveled by
the nearest practicable route, thus forming two loops connected at Middle Base.

This work was undertaken and carried on at such short intervals of time as Prof. Hoag
could spare from his duties at the University until winter set in, about November 10.

Between December 23, 1891, and January 4, 1892, Prof. Hoag was in Washington, where
he had been directed by the Superintendent to report for conference in regard to the work
in his charge.

The statistics for the field operations of the season 1891, beginning June 8 and ending
August 27, for the first part, and for the second part beginning October 11 and ending
November g, are as follows:

Reconnaissance:
Area of, in square statute miles (approximate) ... .. ... ... 1675
Lines of intervisibility determined as per sketch __..... ... ... ... 32
Number of points selected for scheme. __ .. .. oL 14
Triangulation:
Area of, in square statute miles_ . oo aooiooio- 248
Signal poles erected, number of ... L. 4
Number of stations occupied for horizontal measures ... __.......__. 5
Number of stations occupied for vertical measures . ... ... ___ 5
‘Number of geographical positions determined_ . ... . . ... ... ... 12
Number of elevations determined trigonometrically . .. ... .... - 11
Geodetic leveling:
Number of elevations determined by spirit leveling of precision_.._.. 4
Length of lines of geodetic leveling in kilometres - ... __ ... ... 65

In June, 1892, Prof. Hoag resumed the leveling of precision left unfinished in 1891, and
carried it to completion.

Determination by exchanges of telegraphic signals of the primary loungitude line, Minneapolis—
Omaha—In the longitude triangle Chicago-Minneapolis-Omaha, the determination of the
side Minneapolis-Omaha, made in 1873, having been only a preliminary one, instructions
were given early in August, 1891, to Assistant Sinclair to redetermine it in a primary manner.
Mr. Sinclair and his associate, Mr, Putnam, had just completed the determination of the
primary line Chicago-Minneapolis, as stated under a heading in the Eastern Division. .

Mr. Putnam accordingly moved the Chicago instruments to Omaha and occupied the
station in the grounds of the High School, which had been first established by Assistant
Edward Goodfellow in 1869, and which was recovered and reé&stablished by Subassistant
Carlisle Terry, Jr., in 1883,
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Telegraphic longitude signals were exchanged between Minneapolis and Omaha on five
nights between August 29 and September 4, after which the observers changed stations, and
a second set of exchanges, completing the determination was obtained on five nights between
September 8 and 4.

Mr, A. C. Pease was attached to Mr. Sinclair’s party as recorder, and assisted acceptably
in the computations.

Mr. Sinclair observes that the results for personal equation derived from the five primary
lines determined by Mr. Putnam and himself during the season, beginning in May and ending
in September; namely, o%193, 0%135, 05187, c5.174, and o518y, show as close an agreement as
can be expected from even experienced observers.

The statistics are:

Latitude and longitude work ;

Number of latitude stations oceupied. .o ... .. _..__. 2
Number of stars observed for latitude. ... ... i eimaaaanas 41
Average number of observationsonapalr____ ... ... ___...__......... 14
Number of telegraphic longitude stations ._____ ... _..__............._ 6
Number of nights on which longitude signals were exchanged .____.___ 50

Service assigned to Messrs. Sinciair and Putnam later in the fiscal year is noticed under
headings in the Eastern and Western Divisions respectively.

Magnetic observations at stations in the States of Minnesota and Jowa.—The magnetic stations in
the States east of the Mississippi river, which were occupied by Assistant James B. Baylor
in the summer and autumn of 1891, have already been referred to under a heading in the
Eastern Division.

Between August 14 and 31 he determined the magnetic declination, dip, and intensity at
St. Paul, Duluth, and Glyndon, Minnesota, and between September 1 and 17 at Sioux City,
Sibley, Fort Dodge, Waterloo, and Dubuque, lowa, obscrving also for time and azimuth at
all of these stations, and for latitude at St. Paul, Sicux City, Fort Dodge, and Waterloo, the
sun being the object observed.

These stations were located as follows: At St. Paul, in the cemetery in the northwestern
suburbs of the city; at Duluth on the property of the United States, just in rear of thelight-
house, and as near as practicable to the Lake Survey Station of 1873;at Glyndon, in the town
park, previously occupicd in 1880; at Sioux City, in the grounds of the Methodist University.

At Sibley, the station of 1877, in the grounds of the City Hotel, was re-occupied; at
Fort Dodge, a station was established in the yard of the Catholic Church; at Waterloo, in
the small park in front of the cemetery, in the northwestern suburbs of the town, and at
Dubuque, the Bache Fund Station of 1872, on Seminary Hill, and the station established by
Mr. Baylor in 1881, were re-occupied.

Upon closing his magnetic work at the end of December, 1891, Mr. Baylor received
instructions for duty on the coast of the Gulf of Mexico, and after his return north he was
directed to report to the Governor of Virginia, to execute some special surveys for the loca-
tion of oyster beds, requested by the authorities of that State.

Determination of the longitude of Macon City, Missouri, by exchanges of telcgraphic signals with St.
Louis, and observations for latitude at Macon City—In pursuance of instructions issued in Decem-
ber, 1891, Assistant C. H. Sinclair went to Macon City, Missouri, early in January, 1892, and
made arrangements for the erection of a temporary wooden observatory for longitude and
latitude work. The station selected was in the grounds of the Courthouse. The observa-
tions at St. Louis were to be made at the Washington University Observatory by its Director,
Prof. H. S. Pritchett.

On account of the intense cold, the temperature varying from eight to sixteen degrees
above zero of Fahrenheit at night during the observations, and falling as low as four degrees
below zero on some mornings, the temporary building at Macon City was divided into two
rooms, in one of which the transit was mounted, while the other, which contained the
recording apparatus, was heated by an oil stove to keep the chronograph ink from freezing.
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The determination of the longitude of Macon City was completed by the exchanges of
signals on three nights, January 14, 15, and 16, these being sufficient for the degree of precision
demanded. The results were corrected for personal equation between the observers which
had been determined by observations made at the Washington Observatory in November, 18go.

For latitude fifty-one observations were made by Mr. Sinclair on fifteen pairs of stars,
with zenith telescope No. 6,

A meridian line was laid out in the Courthouse grounds, the ends of which were marked
by stone posts sunk into the ground—one under the center of the transit and one to the south
of it. The position of the station was referred to the tower of the Macon City Courthouse.

On January 18, Mr. Sinclair left for St. Louis, where, in connection with Prof. Pritchett,
he completed the record and reduction of the observations.

He then proceeded to Los Angeles, California, under instructions to determine the
geographical positions required for the use of the United States and Mexican Boundary
Commission, ’

Extension of the transcontinental line of geodelic leveling to the wwestward from Jefferson City,
Missouri,—Line of leveling of precision carsicd southard from Holliday, Kansas, toward Fort Smith,
Arkansas—Reference was made in the last annual report to the extension westward from
Jefferson City, Missouri, of the transcontinental line of gcodetic leveling by the party in
charge of Assistant Isaac Winston. At the beginning of the fiscal year 1892, Mr. Winston
had been in the field since April 20, 1891, and had reached Dresden, Pettis County, Missouri,
nearly 78 miles from the point of starting.

From Jefferson City to Dresden, and thence to Kansas City, Missouri, the line follows
the Missouri Pacific Railway. From Kansas City it was carried over the Atchison, Topeka
& Santa Fe Railroad to Holliday, Kansas, 13 miles west of Kansas City. This was the
terminal point for the season of the transcontinental line of geodetic leveling, the work
being then turned to the southward along the Emporia branch of the Atchison, Topeka &
Santa Fe Railway as far as Olathe, Kansas. From this town it will be ultimately extended
to Fort Smith, Sebastian County, Arkansas, where connection will be made with the line of
geodetic leveling brought up from the Gulf of Mexico via New Orleans, Arkansas City, and
Little Rock, Arkansas.

Permanent bench marks were cstablished as the work advanced in all the towns and
villages on the route; one of these was placed on the corner stone of the State Capitol
building at Jefferson City at the request of the State Geonlogist; connection was also made
with four bench marks of the Missouri River Commission—one at Jefferson City and three
at Kansas City. Nine bench marks of the Missouri Pacific Railway between Jefferson City
and Kansas City were connected with the line, and also nine stations of the Coast and
Geodetic Survey transcontinental triangulation. These having been determined in height
by trigonometrical leveling, means were afforded for a comparison of results, and the field
computations indicated a close agreement.

The method of work was that employed for several years past in spirit leveling of preci-
sion, the forward or western measure being made with onc instrument by Mr. Winston, and
the backward or eastern measure by his aid, Mr. F. A. Young. When the difference between
the two measures exceeded 5 millimetres per kilometre, as ascertained by comparisons made
on temporary bench marks, the measurments were repeated once at least in each direction.

During the extreme heat of the summer the radiation from the broken rock or gravel
with which the railroad track was ballasted rendered the work extremely fatiguing and
difficult. About the middle of August Mr. Irving Hitz, who had been assigned to duty in
the party as recorder, was overcome by the heat while in the field, and was notable to return
to the party during the season.

At Hollidav, where the line turned towards the south, three permanent bench marks
were established, and three also at Olathe, Kansas, where, on October 18, the party was

disbanded.
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Mr. Winston acknowledges the very faithful and willing service rendered by Mr. F. A.
Young, aid, both in field and office work.

He reports that during the season forty elevations were determined by geodetic leveling,
and that the total length of the lines run was 315 kilometres.

Other duty assigned to Mr. Winston is noticed under headings in the States of Virginia
and Florida.

Exicnsion to the westward in Kansas of lhe transcontinental triangulation near the fhirtv-ninth
parallel.—The advance to the westward in Kansas of the transcontinental triangulation near
the thirty-ninth parallel by the party in charge of Assistant F. D. Granger up to June 30, 1891,
was stated in the last annual report. At that date Mr. Granger was in camp at station
Heath about 1z miles northwest of the town of Ellsworth, and had begun the erection of an
observing tripod and signal 57 feet high, the line to Wilson station requiring this elevation
of the theodolite in order to obviate the effect of the disturbed strata of air on lines passing
near the surface of the ground.

On July 8, the tripod having been finished, the theodolite was mounted, and observa-
tions werc begun as soon as the weather permitted. The atmospheric conditions at the outset
were less favorable than usual at that season of the year, work being frequently interrupted
by thunderstorms of much severity, accompanied by violent gusts of wind. These electrical
disturbances were occasionally followed in a day or two by an atmosphere so clear and
steady that Mr. Granger found it practicable to ohserve horizontal directions up to and soon
after noon of each day. This was the case by noon of July 23, and for two consecutively
clear days from sunrise to sunset at the next station occupied. He states that he had never
before been able to do this during an experience of thirteen years in triangulation, eleven of
which had been passed in Missouri and Kansas.

After the completion of the work at station Heath, and while a transfer of the party to
station Thompson was in progress, Mr. Granger went to Ellsworth for the purpose of con-
necting the astronomical station at that point with the triangulation. Its latitude and
longitude had been determined in 1886.

The town being in the valley of the Saline River, the only point in it that could be
observed from any of the main points of the scheme was the Water Tower, which formed
with stations Heath and Wilson a well conditioned triangle. The measurement of a short
base and the determination of the angles of this triangle gave data for the connection
desired. The results of his field computations indicated an excess of the geodetic latitude
over the astronomical of 575,

Camp having been moved to station Thompson, Ottawa County, observationswerebegun
there August 6, and completed August 11. The following named stations were then occu-
pied in succession: Lincoln, Lincoln County; Golden Belt, Lincoln County; Meades Ranch,
Osborne County, and Wilson, Russell County.

Mr. Granger observes that Meades Ranch, which contains over 1 zo0 acres of cultivated
and pasture land, is well known in both Osborne and Russell Counties. His station of that
name was situated on the highest point of a prominent ridge in Freewill Township, about
12z miles north of Lucas, a small town on the Lincoln branch of the Union Pacific Rail-
way. The ridge lies about midway of the Saline and Solomon Rivers, and from its
summit, which is nearly 2 coco feet above sea level there are very fine views of the valleys
of these rivers. No observing tripod and scaffold was required at Meades Ranch. Except
at this station and three others, it had been necessary to build tripods and scaffolds of
heights varying from zo to rog feet at the stations along the line of triangulation through
Missouri and Kansas.

At the last point occupied during the season, Wilson, situated about 3 miles to the
northwest of the town of that name in Ellsworth County, the theodolite was mounted upon
an observing. tripod so feet high in order to observe the go-foot tripod and pole at station
Heath, and to see the Ellsworth Water Tower. On November g, 1891, the observations



64 UNITED STATES COAST AND GEODETIC SURVEY.

having been completed, the instruments and camp equipage were stored for the winter,
and on the 17th, the party started out with a signal building outfit to put up the signals that
would be needed in advance of the occupation of additional stations another season. Having
erected two observing tripods of 25 feet in height, one at station Allen and one at station
Hays, and one of jo feet at station Trego, the party returned to Wilson, December 5, and
was there disbanded.

After returning to Washington, Mr. Granger proceeded under instructions to New York
to complete the preparation of the records and results of his season’s work, and while in that.
city made a determination in position of certain range marks used by New York Bay pilots
Reference to this service has been made under a previous heading.

Upon reporting the completion of his office work he received imstructions to resume
field operationsin Kansas, and after reirganizing his party at the town of Wilson, April 13,
1892, he took up the work of signal building and selected a site for a primary base line of
about 33 miles in length, lying between the towns of Bunker Hill and Russell, in Russell
county. A sketch showing profile of proposed base and its connection with the triangula-
tion was forwarded to the Superintendent.

Arrangements were also made for the occupatlon of Statlon Bunker Hill. Observations
were begun here May 26 and closed June 16. ~ His party was then transferred to Station
Waldo, in Osborne County, about 5 miles northwest of the town of Waldo, in Russell County.
Observations were begun here on June 23 and were making good progress at the close of the
fiscal year.

Mr.Granger reports that he was efficiently assisted in the work by Mr. M. A. Coles, recorder.

The statistics for the fiscal year are as follows:

Base line:
Primary, length of in miles ..o o o e 3’3
Triangulation:
Area of, in square statute miles. .. _. . ... ooLoo. 1 365
Observing tripods and scaffolds built. .. L .o oo ooo 10
Number of stations occupied for horizontal measures. ... ... 8
Number of stations occupied for vertical measures_ ... . .. ... 8
Number of geographical positions determined .. .. ... ..., 20
Number of clevations determined trigonometrically ... ... .. ..._.. 18

Triangulation along or near the thirty-ninth parallel continued in western Kansas and eastern
Colorado—~Upon reaching his field of work in western Kansas and castern Colorado in May,
18971, under instructions to extend the triangulation along the thirty-ninth parallel in those
States, Assistant F. W. Perkins took up a search for points established by the reconnaissance
of 1882. Some progress had been made in this search by his foreman, R. E. Duvall, who had
been put in charge of a construction party a few days before Mr. Perkins arrived at Wallace,
Kansas,

In spite of all the changes which had occurred during ten years in the western part of
the State, which from a purely grazing region has become an agricultural one, and although
every vestige of the signals had disappeared, fifteen of the sixteen old points were recovered,
and the signals having becn built as fast as they could be identified, Mr. Perkins began
mecasurements of horizontal angles at Wallace Bluff, Kansas, on May 29. Subassistant
W. B. Fairfield and Recorder H. L. Stidham rcported for duty July 1, and became immedi-
ately available as a second observing party. Mr. Fairfield was directed to occupy Station
“Pond.”

Delays occurred during the work of the first two weeks owing to several causes, fore-
most among which were the tremors caused by continuous high winds, and by the covering
of gritty dust brought by them over the theodolite. It became necessary to build a circular
wall of sod, ¢ feet in diameter and 43 feet high about the observmg tent.
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Mr. Perkins observes that the conditions which affect observations in this region are
peculiar, but on the whole favorable. The air is dry, and except on rare occasions extremely
transparent, but an extraordinary distortion of objects and an extremely tremulous condi-
tion of the atmosphere is common, so that while to the naked eye, and often to glasses of
moderate magnifying power, the appearance is encouraging, the time available for observa-
tions of precision is confined to very short intervals, sometimes, though rarely, in the morn-
ing, and genecrally every afternoon. The work of observing was rendered very arduous by
the fact that “good seeing” lasting perhaps five minutes, perhaps for an hour or more, was
liable to occur at any time between sunrise and ro o'clock in the morning and between two
o'clock in the afternoon and sunset, and to be followed by a tremulous condition of the
atmosphere which would entirely blot out all signals.

Besides the points in the regular scheme of quadrilaterals, and many prominent natural
and artificial objects that were observed, measurements were made for connecting the astro-
nomical station of 1883, at Wallace, Kansas, with the triangulation, and for determining in
geographical position, four boundary marks on the Kansas and Colorado State line. Mr.
Perkins calls attention to the report of his foreman, Mr. Duvall, in regard to the condition
of the surface marks for these points on the boundary. Very few remain, and the under-
ground marks will scarcely survive many seasons. He suggests that they should be
re-marked while it is still possible to identify them.

On November 8, Mr. Fairfield was detached from duty in the party, an exigency having
arisen which required his assignment to the charge of work in western Virginia. Mr.
Duvall was thereupon directed to occupy two points in Colorado for the determination of
boundary monuments, and later was relieved by Mr. Stidham, who measured angles for the
same purpose at boundary mark No. 7314 and at McLane station in Kansas.

By the middle of December, storms of a serious nature had increased in frequency to
such a degree that a suspension of field operations became imperative, and on the 16th of
that month the party was disbanded.

The work of the season, which extended over two degrees of longitude, has furnished
the following statistics:

Reconnaissance:
Area of, in square statute miles .. ... eeaao. 400
Lines of intervisibility determined, as per sketch submitted_ ... ___. 19
Number of points selected for scheme. ..o .o oo iiiiiiannannn. 6
Triangulation: :
Area of, in square statute miles - .. ... i meeiaaaan 1 640
Number of signal poles erected. . ... ... . ... _.____ 22
-Observing tripods and scaffolds built. . . ____ .. ... . . ... 4
Number of days occupied in opening and verifying lines of sight.__ 34
Number of stations occupied for horizontal measures. ... _.__...... 15
Number of geographical positions determined .______________.______ 38

Mr. Perkins observes that the very satisfactory results of the season, both in amount
and in quality, are due to the industry and hearty codperation of each member of his party.
Mr. Fairfield’s experience and skill as a rapid observer enabled him to complete the measure-
ment of angles at six primary stations, Mr. Stidham and Mr, Duvall made excellent records
in their respective capacities of recorder and foreman.

He expresses his obligations to Superintendent H. G. Clarke and Chief Engineer James
W. Way, of the Missouri Pacific Railway, for their courtesy in furnishing valuable data, and
to Mr. H. A. Clark, of Wallace,.who, in addition to numerous courtecus attentions to the
officers and facilities afforded for the work, placed at the disposal of the party commodious
quarters for storerooms, workingrooms, etc.

In January, 1892, Mr. Perkins was instructed to resume the extension of triangulation
in Alabama towards the Gulf of Mexico,

8. Ex, 87—-5
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Lxaminations and swurveys at the mouth of the Brazos River, Texas, to locate the new channel and
other yecent improvements—For the purpose of making an examination with reference to the
effect of recent improvements on the channel at the mouth of Brazos River, Texas, and to
make such topographic surveys as would be necessary to locate the new chunnel on the chart,
Assistant H. G. Ogden was instructed towards the end of November, 1891, to proceed to that
locality and execute the surveys required.

Mr. C. L. Gardner, who was assigned to duty as recorder in his party, left Washington
November 3o, and upon his arrival a few days later made preparations for the inauguration
of the work, so that on the afternoon of Mr. Ogden’s arrival, December ¢, he was enabled to
mecasure a base line, and on the next day determined with the plane table a sufficient num-
bexr of points to enable him to proceed with the hydrography as soon as the weather would
permit.

The U. S. Revenue Marine steamer Galrestorn had been kindly placed at Mr. Ogden’s dis-
posal to assist in the work. The weather proved unfavorable for hydrography until the 16th,
when soundings were made on the bar and additional ones secured the next day. On the
18th, the sea being tooheavy for boat work, a few lines were run with the steamer normal to
the coast to develop the s-fathom curve off the entrance. To determine the general depth
in the river between its mouth and the new city of Velasco, 4 miles above, a single line of
soundings was run with the steamer.

The topographical work was confined to running the shore line from the entrance to
about a mile above, but the general course of the river was plotted upon the projection from
surveys which had been made by the engineers in the employ of the Brazos River Channel
and Dock Company, a private corporation having a charter from the State of Texas, and
authorized by act of Congress to improve the river channel. There is another corporation
interested in this improvement, the Texas Land and Emigration Company, chartered under
the laws of Texas, and owning valuable interests in the land adjacent to the river.

Signals used by the United States Engineers in the survey made by officers of that corps
in 1885 were still standing, and as data referring to these signals had been furnished by the
Chief of Engineers, the measurement of a check base enabled Mr. Ogden to identify them.
He was able also to recover the old triangulation station Brazos, by occupying which for
measurements of horizontal angles and also the dome of the Hotel Velasco, he connected his
plane-table triangulation satisfactorily with the old work.

His survey showed a depth at mean low water over the shoalest spot between the jetties
of 1414 feet, and he found no less depth up to Velasco.

Mr. Ogden acknowledges the many courtesies received from the officers of the improve-
ment companies while he was engaged in the work, and expresses also his indebtedness to
Lieut. David H. Hall, commanding the Revenue Marine steamer Gafvesfon and to the officers
of that vessel for their very zealous and efficient assistance in the prosecution of the work.

Mr. Gardner, as recorder, rendered very acceptable service, without which the survey
could not have been finished within the short space of twelve days.

The statistics are:

Triangulation:
Area of,in square statute miles .. _____.____________ .. ______.__ 5
Number of stations occupied for horizontal measures.._......._._... 2
Number of geographical positions determined ... .. ... ... ..__ 4
Topography (scale 1—ro coo):
Area surveyed in square statute miles.._ ... ... ... _______.. o's
Length of general coast in statute miles . ... _._.___. ... ___.___._. 4
Length of shore line of river in statute miles .__________ ________..__ 3
Length of shore line of creeks in statute miles. ... .. _____________. 1
Length of roads in statute miles. .. .. ... oo ¥
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Hydrography:
Area sounded in square geographical miles. ... . . ... o ....o.. 10
Number of miles (geographical) run while sounding . ... ... .__._ 60
Number of angles measured .. ... .. . . e a__._ 621
Number of soundings. . . . o e 3613

Upon returning to Washington, toward the end of December, Mr. Ogden resumed the
charge of the Engraving Division of the office, which had been assigned during his absence
to his clerk, Mr. John H. Smoot.

Completion of the reconnaissance for a triangulation of the boundary line between the United States
and Mexico along the Rio Grande from El Paso, Texas, to Sanderson Peaf—In continuation of the
reconnaissance for a triangulation of the United States and Mexican boundary line along
the Rio Grande, Assistant Stehman Forney took the ficld under instructions issued in January,
1892, and proceeded to El Paso del Norte (Ciudad Juarez) in Mexico. Having obtained here
such passports as were required by the Mexican authorities, he joined his party at Sierra
Blanca, Texas, a station to which he had previously sent his foreman, and on February 17
began the occupation of Sierra Blanca Peak in the Quitman Mountains. Upon the comple-
tion of observations at this station he went to Viejo Peak and continued the reconnaissance
along the Rio Grande to the southward and eastward of the Viejo Mountains, carrying it to
Pico Terio on the Mexican side of the river and to Sanderson Peak on the United States
side. This carried the work to the end of the mountainous region of the Rio Grande in
Texas, with strong and well-conditioned figures, from which any number of points on both
sides of the Rio Grande can be determined for plane-table work,

In the primary scheme developed by the reconnaissance the longest line was 85 miles
and the shortest 4o miles; in the secondary scheme the longest line was 82 miles and the
shortest 12 miles. The reconnaissance extends 380 miles south and east from El Paso in a
direct line; it embraces 4oo miles of river line and covers an approximate area of 17 500
statute miles.

From Sanderson Peak to the mouth of the Rio Grande, Mr. Forney reports that from the
most trustworthy information he was able to obtain, the country is low, with rolling sand
hills, and covered with a dense growth of cactus and chapparal reaching from 1o to 15 feet
in height, and impenetrable to man or beast outside of thewegular wagon roads and cattle
trails.

The region yet to be covered by reconnaissance lies between the Chisos Mountains and
the mouth of the Rio Grande. It is 4oo miles in a direct line to the Gulf Coast, and has 520
miles of river line,

From his experience of the two seasons in the field and from his observations of the
climatic and atmospheric conditions of the country, Mr. Forney is of opinion that in order
to obtain satisfactory measurements of horizontal directions over the long lines which will
have to be observed, it will be advisable to select the period from about May 1 to February 1,
and to make all of the observations at night.

“He cencludes his report by submitting recommendations relating to the best means for
overcoming the various difficulties arising from the nature of the country, the want of water,
the scarcity of labor, etc., and acknowledges the courteous manner in which he was received
and furnished with liberal passports by the Mexican authorities.

The Commissioner of the General Land Office of the State of Texas and Prof. Von
Streeruwitz of the State Geological Survey, addressed letters to Mr. Forney expressing their
sense of the great value and importance of the proposed triangulation of the Rio Grande to
the State of Texas in the establishment of true meridian lines and well-determined geodetic
points throughout the State.
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For the season beginning February r7and ending April 30, 18¢2, the statistics arc as follows

Reconnaissance:
Area of, in square statute miles .. ... ioin o iieeacaoa se-- I7 500
Lines of intervisibility determined - .. L. i iicoo.. 87
Number of points selected for scheme ___. .. . ... ... 35
Average length in miles of primary lines ... ..o o i.--- 62
Average length in miles of secondary lines .. ... ... ... .._._.. 47
Number of miles traveled with wagon . ... . . i ol aaaoat I 000
Number of miles traveled on horseback . ... . .. ..... 1120
Number of miles of river line included in reconnaissance ._________ 400

Other surveys executed by Mr. Forney, earlier and later in the fiscal year, are referred
to under headings in the State of Maine.

Record of the differential values of the magnctic elements confinued, and absolute values of these
elements determined monthly at the anfomatic registry station, San Aniviio, Texas—Assistant R. E.
Halter has submitted his annual report of work accomplished during the fiscal year at the
magnetic observatory, San Antonio, Texas. The record of the differential values of the
magnetic declination, dip, and intensity has been maintained with the Adie magnetographs;
but, as the disturbances arising from the proximity of a line of electric railway, built since
the site for the observatory was selected, <till continued, Mr. Halter was directed to examine
sites that would in all probability be {ree from similar disturbances for years to come. In
April the Superintendent visited San Antonio and decided to have the observatory moved to
Vance's Ranch, about 4 miles northwest of its first location. Mr, L. G. Schultz, Mr. Halter's
assistant, was directed to take charge of the erection of the new building and to remove
and sct up the instruments, the record meanwhile being maintained as long as practicable
by Mr. Halter. At the end of the fiscal year this work was well advanced.

The usual semiannual determinations of the scale values of the bifilar and vertical force
magnets were made by Mr. Halter, as also the observations for the absolute values of the mag-
netic declination, dip, and intensity. Throughout the year he was ably assisted by Mr. Schultz.

An acstract of statistics is as follows:

Whole number of hourly scale readings from the unifilar, bifilar, and ver-

tical force traces (8 757 fromeach) . . .. L. iaicmmceeoooo 26 271
Number of observations for absolute declination. ... oao.ooo.._. -e-- 1308
Number of observations for absolute intensity _. ... ... ... _.___ 1 080
Number of observations for absolute dip. ... o ... L oo oo ... 3 520
Number of hourly readings from thermograph trace . .. oo oo ... 8 760
Number of observations for scalevalues. . ... it in e iacmnceaoan 576

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892.
WESTERN DIVISION.

STATES AND TERRITORIES BETWEEN THE ROCKY MOUNTAINS AND THE PACIFIC.

g40. California. 44. Montana. 48. Colorado.

41. Oregon. 45. Wyoming. 49. Arizona Territory.

42. Washington. 46. Nevada. 50. New Mexico Territory.
43. Idaho. 47. Utah Territory.

Progress Sketches No. 2, Nos. 4, 5, and 6, Nos. 11 to 13 inclusive, and No. 17 exhibit the
localities of field work in the Western Division. See list of Progress Sketches at the close
of this volume.

Boundary line between the United States and Mexico.  Its re-location and marking by the International
Boundary Commission~—Under the heading of *“Special Operations” is given an abstract of a
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report submitted by Assistant A. T. Mosman, who was appointed in November, 1891, one of
the members on the part of the United States of the International Boundary Commission,
which was organized under the provisions of the treaties of 1882 and 1889 for the re-location
and marking of the boundary line between the United States and Mexico.

At the end of the fiscal year, the field work, which had been begun in February, 1892,
had made good progress. Its advance after June 3o will be adverted to in the next annual
report.

Mr. John F. Hayford, aid, was given leave of absence without pay in order that he
might report for duty as assistant astronomer under the direction of Mr. Mosman.

Determinations of latitude, longetude, and the magnetic elements at points on the Boundary Line
between the United States and Mexico for the Tinternational Beuidary Commission—The International
Boundary Commission, organized in 1891 for the more accurate location and marking of the
boundary line between the United States and Mexico, having requested that certain points
on that boundary should be determined in geographical position by the Coast and Gecedetic
Survey, the Superintendent instructed Assistant C. H. Sinclair and Aid G. R. Putnam
to proceed to Los Angeles and San Diego, California, and make the arrangements needed
for carrying to the eastward from those points as base stations the operations needed. Los
Angeles had been determined in longitude from San Francisco in 188¢; the first work to be
domne, therefore, was the connection of San Diego with Los Angeles by exchanges of tele-
graphic signals for longitude, observations for the latitudes of Los Angeles and San Diego,
and determinations of the magnetic elements.

Under the heading of “Special Operations” towards the end of this volume is given a
report of the progress of this important work, which was begun in January, 1892, and which
by the energy and skill of the officers in charge of it was completed to E1 Paso, Texas, on
May 23, in a month less than the time estimated. The longitude lines determined were
Los Angeles-San Diego; San Diego-Yuma, Arizona: Yuma-Los Angeles; Yuma-Nogales,
Arizona; Nogales-El1 Paso, Texas; and El Paso-Boundary Corner. New Mexico. Latitude
observations with zenith telescope were made at all stations except at the Corner, where the
Commission had already made a determination. At Los Angeles, latitude was determined by
Mr. Sinclair; at San Diego and El Paso, by Mr. O. B. French, whose work as an observer and
computer throughout the season was highly satisfactory; at Nogales Mr, Putnam obscrved
for latitude, and at Yuma observations were made by both Mr. Putnam and Mr. French
All boundary marks or monuments were connected trigonometrically with the main stations,
At all of these stations, except at the Corner, the magnetic declination, dip, and intensity
were determined, and two additional stations were occupied.

Mr. Putnam gives in his report a comparison of longitudes of boundary marks from the
field computations, with the longitudes as determined by Maj. Emory from moon culmina-
tions, 1843 to 1853, the diffcrences ranging from 4 22'1 secconds of time to — 3'83 seconds, or
in miles, from — o093 to + 5'44. These longitudes, though subsequently corrected, were
those actually used in marking the boundary.

Following are the statistics of the work:

Latitude and longitude work:

Number of latitude stations cccupied._ ... . oL ... 5
Number of pairs of stars observed for latitude ... ... ... . _____._._. 108
Average number of observationsonapair_..._. ... ... _ .. ... 5
Number of telegraphic longitude stations. ______ . ___.___...... ... .. 6
Number of nights on which signals were exchanged for longitude_..__ 53

Magnetic work:
Number of stations occupied for observations of the magnetic declina-
tion, dip, and intensity __ . __ ... 8
Number of days on which magnetic observations were made __..____.___ 21
Reference to work of a similar character assigned to Messrs. Sinclair and Putnam is made

under headings in the Eastern and Middle Divisions.
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Completion of the topographical survey of the coast of California from Cape San Martin to Point
Sur.—Triangulation for completing the topographical survey of San Francisco Entrance—At the
beginning of the fiscal year Assistant A. I'. Rodgers had been in the field since early in May,
1891, engaged in advancing towards completion the topographical survey of the coast of
California between Cape San Martin and Point Sur. For this purpose he had organized a
double party; Subassistant John Nelson having been detailed for detached work under the
direction of Mr. Rodgers.

On September 22, Mr. Nelson, having completed the field work assigned to him, was
directed to proceed to San Francisco, and took up the inking of his plane-table sheets, and
the preparation of tracings, preparatory to forwarding the sheets to Washington.

Mr. Rodgers finished the last topographical sheet of the Point Sur project on November
3, and after occupying Sierra Hill Station to strengthen the trigonometric determination of
Point Sur Lighthouse, he disbanded his party and proceeded to San Francisco, where he
took up the office work resulting from the field work of the season. This occupied both Mr.
Rodgers and Mr. Nelson until early in January, 1892, when Mr. Rodgers left for Washington
under instructions to report at the office as a member of the Topographical Conference
convened by direction of the Superintendent.

He remained on duty with the Conference until its adjournment early in March, and then
returned to San Francisco, where Mr. Nelson had continued on duty during his absence,
Between April 26 and June 14 the six original topographical sheets of the Cape San Martin=
Point Sur project were forwarded to Washington, tracings of them having been completed
partly by Mr. Rodgers and partly by Mr. Nelson. The officer just named was detached and
ordered to report for duty at the office early in April.

In June Mr. Rodgers took up under instructions the erection of signals and determina-
tion of geographical positions designed to facilitate the completion of his unfinished
topographical sheet of San Francisco Entrance. He occupied twelve stations and observed
a sufficient number of directions to determine prominent headlands, points, and rocks with
precision.

- For the field work of the fiscal year 1892 the following statistics are reported:

Triangulation:

- Area of, in square statute miles _. ... ... ... 25
Number of signal poleserected . _____ ________ ... .. ....... 20
Number of stations occupied for horizontal measures ____..__.__....... 12
Number of geographical positions determined ... ..___._._._......_. 70

Topography (scale 1—-10 ooc):
Area surveyed in square statute miles .. ..__ .. . .. _____......_... 58
Length of general coast in statute miles .. ________ . _______._._________ 9
Length of shore line of creeks in statute miles. . __. .. ... _____.__.___. 40
Length of roads and trails in statute miles __.___... S 50
Number of topographic sheets finished during vear ... _.___._..__.... 4

Occupation of a station in continuationof the primary triangulation of the Pacific Coast.— Observations
Jor the zariation of latitude—Charge of the sub-office at San Francisco, efc—Assistant George
Davidson has submitted a report of the various operations of the Survey on the Pacific
Coast which have been committed to his charge. They may be summarized under the
following headings:

Primary triangulation—Reference was made in the last annual report to the occupation
of Mount Conness, which was completed in the autumn of 1890 by Mr. Davidson’s party. In
the spring of 1892 arrangements were begun preparatory to the occupation of Mount Diablo, -
another station of the main series of triangles on the Pacific Coast. Mr. Frank W. Edmonds,
who had accompanied the party to Conness in 189c, was directed to proceed to that station
to post the heliotropers; Assistant James S. Lawson volunteered to post the two needed at
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Mocho Station, and Mr. Davidson and his party proceeded to Diablo, arriving at the summit
early in June.

It was only by most indomitable effort that Mr. Edmonds finally reached the summit of
Conness. Starting June 1 from San Francisco, and obtaining pack mules at Oakdale, he
reached the snow about 15 miles beyond Crockers, and 37 miles from Soda Springs, the site
of the lower camp of 18go. Thence the distance is 11 miles over a very rough trail to the
summit; the snow was very deep and soft, the animals sinking in it to their saddle girths,
and it took nine days to force his way through it and mount the heliotrope. For eight
days he was weatherbound at White Wolf by snowstorms, and had to return to Crockers
and get extra supplies of forage and provisions. On June 29 he showed his heliotrope
signal to Conness, but on account of smoke its flash was not seen till next day.

At Mount Diablo the coast fogs came on unusually heavy and were high enough at times
to envelope the whole mountain, the summit of which has an elevation of 3849 feet above
the sea. The smoke of the San Joaquin and Sacramento Valleys was also very thick, and not
unfrequently the Sierra was invisible for days.

Mr. Davidson succeeded, however, in finishing the observations of horizontal directions
and of vertical angles needed at Mount Diablo in twenty-two observing days. From his
previous experience on lines over iooc miles in length, he decided to make about sixty
or sixty-five observations for direction, and, in order to cover the circle as much as possible,
he made but one observation direct and one reverse in a position. For horizontal directions
he observed on two stations in sixty-one positions. On returning from Conness Mr.
Edmonds began measurements of vertical angles, and made eighty-three observations on
seven objects.

Mr. G. J. Kammerer served as recorder in the field and afterwards in San Francisco,

After the completion of the occupation of Diablo and the return of the party to San
Francisco, Mr. Davidson, at the request of Assistant E. F. Dickins and with the approval of
the Superintendent, instructed Mr. Edmonds to post heliotropers at Scott Mountain, one of
the stations of the primary triangulation of the north coast of California.

This mountain of g 200 feet elevation had never been occupied by any Coast Survey
party. It is 1co miles from any access by rail and 40 miles from stage. After much arduous
labor the heliotropers were posted on a ledge, 1o feet by 4 feet, which forms the top of the
mountain. This ledge has precipitous sides of 300 feet. Mr. Edmonds returned to the Sub-
office after an absence of twenty days.

Completion of the series of systematic obscrvations for the variation of latitude at the Lafayelte Park
astronomical station—Under the heading of “Special Operations” is given an abstract of that
part of Mr. Davidson’s annual report relating to the elaborate series of observations made
by him between May 27, 1891, and August 25, 1892, at the Lafayette Park astronomical
station, San Francisco, for investigating the variation of latitude in cofperation with the
work of the International Geodetic Association.

United States Post Office site at San Francisco, and Board of Engineers, to devise a system of sewerage
for the city and county of San Francisco—Service rendered to the United States and to the city
and county of San Francisco in the mattersindicated in the above heading is reported under
“Special Operations.”

Automatic tidal station at Sausalito—The work at this station, which remained as heretofore
under Mr. Davidson’s direction, is referred to under a heading following.

Coast Pilot—Pacific coast—A large amount of material was gathered during the year
supplementary to the fourth edition (188¢) of the Pacific Coast Pilot, California, Oregon, and
Washington, but time was not available to collate it for publication.

Charge of the Sub-office at San Francisca—The operations of the Sub-office at San Francisco,
which remained as heretofore under Mr. Davidson’s direction, will be referred to under a
notice of Sub-offices towards the close of this part of the annual report.

Tidal record continued at the automatic tidal station at Sausalito, Bay of San Francisco—Under
the direction of Assistant Davidson, Mr. Emmet Gray, observer, has maintained the tidal
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record throughout the fiscal year at the automatic tidal station, Sausalito, Bay of San
Francisco. After the record for each month has been completed, and the tabulations of the
half-hourly height of sea level, and of the times and heights of high and low water have
been made by the observer, they are sent with the maregram to the Sub-office, and after
having been examined there are forwarded to Washington.

The time used for the tidal observations is that of the Lafayette Park astronomical
station; a table of daily errors of the chronomecter used to check the gauge clock being
furnished by Mr. Edmonds from his observations of the sun. He makes also the levelings
between the tide staffs and the bench marks at the Sausalito station.

Trial course for steam vessels laid off in San Francisco Bay for the wse of the Union Iron Works—
In January, 18gz, a letter was received from the President of the Union Iron Works, San
Francisco, Mr. H. T. Scott, stating that the company was desirous of having a speed course
laid off in San Francisco Bay, and that it would be esteemed a great favor if the work could
be done by the Commander of the Coast and Geodetic Survey steamer Hassler. ,

Lieut. D. Delehanty, U. S. N, Assistant Coast and Geodetic Survey, was accordingly
instructed to confer with Mr. Scott, and it was finally decided that a course of about 2
miles would be satisfactory, since one of that length could be run over during slack water,
whereas on a longer course the speed triais would be influenccd by the tidal currents in the
bay, which are strong and irregular. The location of the course having been left to Lieut.
Delehanty’s judgment, he selected the points between Point Avisadero and Spreckels’ Sugar
Refinery as affording the deepest water, the least interference on the part of the shipping,
and the most available location for range signals.

The distance between the ranges, as determined by Lieut. J. B. Blish, U. 8. N, was found
to be 1785 miles. A closer approximation to 2 miles could not be obtained owing to the
cotifiguration of the shore line.

Lumber for building the range signals was furnished by the Union Iron Works,

Two tracings of the projection showing the special course were made—one for the Union
Iron Works, the other for deposit in the Sub-office of the Survey in San Francisco. Lieut.
Delehanty reported the completion of this special service under date of March 3, 18g2.

Reference is made under a subsequent heading to hydrography executed by him on the
coast of the State of Washington in September and October, 18g1.

Reconnaissance and occupation of stations in continuation of the primary triangulation north of San
Franciscoe Bay.—The primary triangulation party, in charge of Assistant E. F. Dickins, at the
beginning of the fiscal year, was in camp on Ross Mountain, Sonoma County, California.
Measurements of horizontal directions and of vertical angles were made between July 4 and
July 20, 1891. At the last named date, arrangements were begun for the movement of the
party across the country by teams and railroad to Mount Helena station, on the boundary
of Napa, Lake, and Sonoma Counties. After reaching Mount Helena Toll House at the end
of July, a trail had to be cut to the summit of the mountain and the camp outfit and instru-
ments packed up to the top. This was accomplished by August 8, and after camp had been
pitched, heliotropers stationed, and instrument piers built,observations were begun. Between
August 14 and 26 all work at this station was completed, and, after a journey across the
country, of about 6o miles, the party arrived at the foot of the next station, Mount Sanhedrin,
in Mendocino County, on the evening of September 6.

The distance up this mountain was about $ miles, and, as the trail was very rough
and steep, it took five days to get all instruments, camp outfit, etc, to the top. Observations
were delayed at the outset by a severe storm of rain, snow, and hail, which lasted for several
days, but a season of good observing weather fcllowed and enabled Mr. Dickins to complete
the station by September 26. Camp was broken on the 28th, and the party then started for
Cold Spring Station incharge of Mr. F. Westdahl, draughtsman and assistant observer, while
Mr. Dickins went to San Francisco to obtain repeating theodolites for use in connecting the
tertiary triangulation in the vicinity of Point Arena with the primary.
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Piers were built, ebserving tents put up, and instruments mounted, and when Mr.
Dickins arrived he began observations, and detached Mr. Westdahl to erect signals at
Stations Fisher, Dunn, and Clark for conncction with the tertiary work.

Cold Spring Station is located on a large rock or bowlder about 20 feet in diameter at
the base, rounding on top, and rising about 20 feet above the surface of the ridge; on top
of this rock was built the pier for the theodolite, and, to support the platform for the observing
tent, and the tent itself, a tripod signal was erected and its braces bolted securely to the rock.
Owing to severe storms observations were not finished here until November 6; the party
was then divided, Mr. Westdahl being sent to occupy Clark, Dunn, and Fisher stations, while
Mr, Dickins occupied stations Arena Astronomical (1870), Pcint Arena Astronomical (188¢),
Smith, High Bluff, Marr, Sinclair, and Lane. AIll observations required were complcted
November 22, and on the 3oth the party was disbanded at San Francisco, Mr. Westdahl
having been instructed to report to Assistant Davidson for duty in the Sub-office.

During the ensuing winter and spring until May 1, 1892, Mr. Dickins was engaged at
the Sub-office in the preparation of the records and results of his field work for transmission
to the archives, and at that date he re-organized his party under instructions to resume the
main triangulation in northern California. Mr. Westdahl having been again assigned to
duty with him, preparations were made for the occupation of Snow Mountain, a station
having an elevation of about 7 coo feet above sea level. The party rendezvoused at Touts
Springs, at the foot of the mountain, and distant from its summit about 8 miles by trail.
A succession of storms and deep snews delayved the party at the outset of operations, so that
it was not till May z5 that all of the (,amp equipment could be brought up. The mercury
fell nearly every mmnm(r to below 30° F,, and on June § and g there was a snowstorm, with
the thermometer at 24° F.  Observations were completed, however,on Tune 11, and between
that date and the end of the fiscal year Mr. Dickins was occupied in making transfers of
instruments not necded in subscquent operations, in storing camp outfit at the Sub-office, and
then in traveling with his party to Ukiah, Mendocino County, to complete the quadrilateral
Fisher-Cold Spring-Paxton-Two Rock, and thereby strengthen the connection of the ter-
tiary with the main series.

Mr. Dickins acknowledges the valuable service rendered by Mr. Westdah! while attached
to his party.

The statistics for the fiscal year are as follows:

Triangulation:
Area of, in square statute miles (approximate) oo oo oo ool oL 4 400
Number of signal poles erected. _____. ____ . .. ... ...... 14
Number of miles traveled in posting heliotropers—
(a) by stage and horseback . ___ . ______________________________.... 133
(&) by railroad ... il T 542
Number of stations occupied for horizontal measures. __..__.___.._.. 15
Number of stations occupied for vertical measures ... _._.__._.____. 5
Number of geographical positions determined ... ... ____.._. 23
Number of elevations determined trigonometrically ... ... . . .. _. Iz

Trianguiation and topography of the Columbia River from above Vancouver towards ihe Cascades.—
Reference was made in the last annual report to the completion of the triangulation and
topography of the Columbia River in the spring of 1891 by Assistant Cleveland Rockwell,
At the beginning of the year Mr. Rockwell was in camp at Fishers Landing above Van-
couver and was carrying the triangulation and topography forward at the same time. On
September 4 he moved his camp to the village of Washougal, and thereafter until the
close of the season advanced the triangulation. The first topographical sheet had been
completed to the head of Government Island, and it was his intention to take up a second
one, but unexpected delays occurring to retard progress in the triangulation, he was unable
to do so. After the rains of the earlier part of the season had ceased, smoke interfered
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greatly with the visibility of the signals. The river was at a freshet stage during a large
part of the summer, and the currents very swift; hence much time was occupied in going to
and from the different points of work, the only means of communication being a rowboat.

On October 19 field operations were closed, the weather having become so inclement that
the work could not be prosecuted longer to advantage.

Mr. Rockwell has transmitted to the office with his topographical sheet a descriptive
report which gives full details relating to the geological formations, the flora and fauna and
the agricultural products of the region under survey. He observes that the most prominent
topographical feature is Prune Hill, an elevation of about 500 feet, which may be said to be
the beginning of the foothills of the Cascade Mountains. The hill is a solid mass of very
red basaltic rock, but the cliffs immediately west of it along the river are quite different in
formation, being of a variety of basalt known as augite. These clifis have been worked very
extensively as quarries, great quantities of stone having been taken to build the jetty or dike
at the mouth of the Columbia River.

The whole north side of the river bears evidence of being the lateral moraine of a great
glacier which once filled its basin, though no strize have yet been observed in the rocks.

The river is subject to an annual rise which reaches its greatest height in the latter part
of June. At this time the water is generally confined within its banks, but floods of extraor-
dinary extent occur at intervals of years when every foot of land which has been formed
by the currents is submerged and the river spreads out to the bases of the hills on either
side.

For the season, beginning May 12 and ending October 19, 1891, the statistics are as fol-
lows:

Triangulation:
Number of signal poles erected. . . oot e meeaeeiceaaen 18
Number of stations occupied for horizontal measures.__.._.___.......... 19
Number of geographical positions determined ... ... _ ... ... ......... 32
Topography (scale 1~10 coo):
Area (approximate) surveyed in square statute miles __ ... .......... 1y
Length of shote line of river in statute miles including islands _._...___ 34
Length of marsh line in statute miles. . _____ .. ____________.__._.____. 29
Length of shore line of creeks and ponds in statute miles __..____..___. 36
Length of roads in statute miles. .. . . iiiiceeii.o. 35

Mr. J. C. Carruthers rendered acceptable service as a recorder in the party until August
25, when he resigned.

Mr. Rockwell reported at the office in January, 1892, under instructions to serve as a
member of the Topographical Conference convened by dircetion of the Superintendent.

After the adjournment of the Conference in March, he returned to the Pacific Coast and
soon after tendered his resignation as an assistant in the Survey, to take effect June 1, 1892.
In forwarding to him a letter from the Secretary of the Treasury accepting his resignation,
the Superintendent took occasion to express to Mr. Rockwell his appreciation of the great
value of his services during the long period, ncarly thirty-six years, of his connection with
the Survey, the high esteem in which he was held by his brother officers being justified by
the unvarying excellence of his work, ranking always among the best of its kind.

Hydrographic surveys on the coast of Oregon between Cape Meares and Cape Kiwanda, and in Will-
apa Bay and Grays Harbor, coast of Washington.—Lieut. J. M. Helm, U. 5. N, Assistant Coast
and Geodetic Survey, commanding the steamer Gedney, has submitted descriptive reports to
accompany the hydrographic sheets of his survey on the coasts or Oregon and Washington,
executed in the summer and autumn of 18¢1.

His first work during the fiscal year was the inshore and offshore hydrography of the
coast of Oregon from Cape Meares to Cape Kiwanda. 'This is a comparatively desolate
stretch of coast, there being no settlements except the scattering ranches along the beach
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and about Natarts Bay. The only channel is the one leading into this bay; it is very narrow
and has a depth of but 5 or 6 feet, which will be indicated more closely when the soundings
have been plotted. No vessel visited the bay during the stay of the Geduey in the vicinity.

In the neighborhood of Cape Meares, the shore is high and precipitous with an outlying
group of rocks a little to the southward and eastward of the Cape, of which the Three Arch
Rocks are the most prominent. In summer, vessels can find anchorage under these rocks,
under Cape Lookout and inside Haystack Rock, finding fair shelter against prevailing winds,
but a heavy swell is apt to be encountered. In winter, there are no anchorages.

The results of this survey, which was completed between July 5 and 22, 1891, are shown
on two hydrographic sheets, scale of each 1—z0 oco, and the statistics are :

Hydrography :
Area sounded in square geographical miles_____._______.__. mmemm- 237
Number of miles (geographical) run while sounding .. ______.____. 396
Number of angles measured ... . oo o e 2 924
Number of soundings - . o o e e 5 751
Number of specimens of bottom preserved .__ ... . ..o oo 50

After proceeding to Astoria, Oregon, to take on stores, water, coal, etc,, Lieut. Helm
took the Gedney to Willapa Bay, and on July 28 began the work assigned to him in that
locality. -For this hydrography he was provided with four projections, with limits and
scales as follows : Willapa Bay, the whole of the main bay from North Bay and Toke Point
to the southern end (scale 1~20 oco); Willapa Bay Bar, North and South Channels (1-20 0c0) ;
Willapa River from the Narrows to Willapa City (1-10 coo); and Willapa River from its
mouth to the Narrows (1-10 ooo). Certain changes of shore line were also to be investigated,
and topographical surveys made of the shore line of Willapa River, and of the adjacent
country. This incidental topography is shown on the projections above named.

Lieut. Helm has given in his descriptive report details of changes noted since the work
of the preceding season; of these the most important, a change in the position of the buoy
tormerly shown on the north side of the upper channel entrance to the bay, was published in
Notice to Mariners, No. 147, for November, 1891. The length of Willapa River to the present
head of navigation, Willapa City, which is the outlet for the agricultural district of the
Willapa Valley, is 1024 miles. There is a depth of water alongside the wharf at the mean
of lower low waters of from 8 to ¢ feet.

For the hydrographic surveys of Willapa River and in Willapa Bay, which were com-
pleted September 24, 1891, the statistics are as follows :

Hydrography:
Area sounded in square geographical miles.. ... ... ... .. ...... 76
Number of miles (geographical) run while sounding. ... .______ * 673
Number of angles measured . ... o o e eaeee 9512
Number of soundings .. ... e e e e e e 43713
Number of tidal stations established . ___ . ___ . . .. _____._.___ 7

For the topography delineated on the hydrographic sheets of Willapa Bay and Willapa
Bay Bar the following statistics are given:

Topography:
Area surveyed in square statute miles. . oo oo 5
Length of general coast in statute miles_ . . .00 oo oo oo_ 9
Length of shore line of rivers in statute miles. - . o o coomeeooooo. 38

The Gedney then steamed to Grays Harbor, and Lieut. Helm began on October 4 the
hydrography of Grays Harbor Bar, and an examination of Hoquiam Channel, as shown on
the published chart. Thelocality of the survey of the bar was tothe westward of aline join-
ing Point Brown and Point Chehalis. There is but one channel across the bar. This has a
depth of 15 feet at the average lower low water and 24 feet at the average high water at the
time of the survey, but possibly more in winter and spring. Lieut. Helm appends to his
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report a list of vessels, twenty-eight in number, that had entered or left the harbor during
his stay there. Towards the end of October there were in the harbor twelve vessels ready
for sea, representing s ooco ooo feet of lumber, and two vessels in the offing. The channel
across the bar is comparatively straight and is buoyed, and in ordinary weather and with
light draft a pilot is not needed. If, however, the weather is thick, or if there is any doubt
about the condition of the bar, a stranger should take a pilot.

Acknowledgment is made in the report of the interest shown in the work, and efforts
made to facilitate it by Mayor Arnold, of Hoguiam, Mr. Geo. H. Emerson, General Manager
of the Hoquiam Mills, and Capt. Lawson of the pilot tug Zraveler.

The officers attached to the party were Ensign A. N. Mayer and J. M. Poyer, U. S. N.
Mr. W. W. Joynes served as pay yeoman.

For the Grays Harbor survey, which was completed October 30, the statistics are:

Hydrography (scale 1-20 oco):

Area sounded in square geographical miles .. __ .. .. __ . __._.._.. 16
Number of miles (geographical) run while sounding . ________.__..__. 101
Number of angles measured . ... oo oo cce e aaaaon 848
Number of soUNdIngS - - o v oo e oo e e e e 4 483

During the winter of 1891—92 and part of the ensuing spring, the Gedrey was at Portland,
Oregon, under repair. On January 30, 1892, Lieut. Helm was detatched, and on June 6
Lieut. Lucian Flynne, U. S. N, was assigned to the command of the steamer, and received
instructions to cofperate with Assistant J. J. Gilbert in the survey of the Strait of Fuca.

On May 11 the Gedrney, under the command of Ensign Mayer, took part in the celebra-
tion at Astoria, Oregon, of the centennial of the discovery of the Columbia River.

Hydrographic survey of the coast of Washington south of Cape Flattery, between James Island and
Osett Island.— Lieut. D. Delehanty, U. S. N., Assistant Coast and Geodetic Survey, command-
ing the stcamer Hass/er, has submitted a descriptive report to accompany the hydrographic
sheet of his survey of the coast of Washington between James Island off the mouth of the
Quilihute River and Osett Island off Cape Alava.

He observes that the general character of this portion of the coast seen from seaward
is low, rolling, and hilly, with the Vancouver and Olympus range of mountains in the back-
ground. Numerous rocks and islands lie off the coast and extend out in places over 2
miles. Inside of this distance the ground is very foul, and while sounding with the boats,
great caution was necessary on the part of the officer to avoid disaster. During stormy
weather the appearance of the coast is wild and forbidding, the high seas rolling in and
breaking with great violence. .

Many of the rocks, on account of their peculiar shape, form excellent landmarks. The
views of them given in the fourth edition of the Pacific Coast Pilot, Lieut. Delehanty found
admirable. On appreoachinyg this part or the coast in thick weather a vessel should not get
in less than 25 fathoms. There are no safe anchorages, and the currents were found to be
extremely itrregular in strength and direction. The observations of currents which Lieut.
Delehanty was able to make served but to show the great need of extended series of current
observations on that part of the coast,

The hydrography, begun September 2, was finished October 31, 1892. Following are the

statistics:
Hydrography (scale 1—40 o00):

Area sounded in square geographical miles ... ... ... . ... _._..._ 138
Number of miles (geographical) run while socunding ... ________.__. 184
Number of angles measured ____ . __ . ______ . ... _____...... 1 231
Number of soundings . .. i 1 655

The officers attached to the Hassier were Lieut. J. B. Blish, U. 8. N,, and Ensigns L, J.
Clark and J. G. Doyle, U, S. N.
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Special hydrography executed by Lieut. Delehanty in the Bay of San Francisoo has
been referred to under a preceding heading. On March 2, 1892, the Survey lost the services
of this able officer by his detachment.

Reconnaissance and triengulation for resurvey of the harbor of Seattle and jor the survev of
Shilshiole Bay—Theneed of a resurvey of the harbor and ¢ity of Scattle, due to the fire of 1889,
which had destroyed the entire water front and the business portion of the city, was referred
to in the last annual report. Besides which, the rapid growth of the cityv since the fire, the
changes caused by improvements, and the probable changes and encroachments of the tide
flats since the survey of 1874-'75, all made it apparent that the commercial importance of
Seattle demanded the publication of achart of its harbor based upon recent surveys. Assist-
ant J. F. Pratt was accordingly instructed towards the end of June, 18¢1, to organize a party
for the execution of this work, and to include in his survey Shilshole Bay, the city of Ballard
on the north side of this bay having become quite an important manufacturing locality.

Mr. Pratt had made arrangements for beginning his survey early in July, but after a few
days’ trial of the steam launch Zarrp Nof, which he was to use as quarters and a means of
transportation for his party, he found that the boiler showed dangerous weakness: that to
repair it would cost more than it was worth; and that a new boiler more adapted to the sizc
of the launch was a necessity. The launch was also greatly in need of repair. Advantave
was taken of the delay thus incurred to establish a self-registering tidal station, at which a
record was kept during eleven months without cost to the Survey.

Mr. Pratt states that in 1884 the city of Seattle had a population of about eleven thousand,
and that in 1891, at the time of the commencement of his survey it had nearly fifty thousand,
This does not include the city of Ballard. Four and a half years ago there was but one cabin
where the town now stands, and only five settlers on the entire bay; in 1891 it had a population
of mearly four thousand, its principal industries being saw and shingle mills and shipvards

He observes further that the rapid advance of improvements will probably make it
necessary to place important corrections on the local charts every two or three years; hence,
to avoid the cost of frequent new triangulations, he decemed it well to determine as many
prominent objects, such as spires, cupolas, chimneys, etc., as practicable. The points of the
former triangulation had mostly disappeared, and Mr. Pratt found it necessary to resort to the
long lines Restoration-Zeomoalt and Meadow-Zeomoalt for bases at a season when smoke
interfered greatly with the visibility of the signals. In the course of the work the Seattle
latitnde and longitude astronomical station was doubly connected with the main scheme of
the triangulation of Admiralty Inlet.

Field work was suspended for the season January 13, 1892.

Following are the statistics:

Reconnaissance:
- Areaof, in square statute miles .. .. ... . ... . ..........__. 48
Lines of intervisibility determined __..___.___._ __..._..._..___._...____ 320
Number of points selected for scheme ... ... ... ... ... ... . ..... 110
Triangulation:
Area of, in square statute miles . ..o . __....._..__. 48
Number of signal poles erected __ .. __ .. ... .._....__. 46
Number of stations occupied for horizontal measures. ... __ ...._.._.___. 20
Number of geographical positions determined ._____ ____________...__. 1io

Towards the end of March Mr. Pratt was assigned to duty in Tacoma, a report of which
appears under the next heading,

Transportation of chronometers for difference of longilude between Tacoma, Washington, and Sitka,
Alaska.— Triangulation for the revision of the shore line and resurvey of the hydrography of Tacoma
Harbor —In cobperation with the astronomical parties established in the summer of 18g2 at
a point in Yakutat Bay, and at Sitka, Alaska, Assistant Pratt was directed to prepare an
astronomical station at Tacoma for the determination of the errors and rates of the
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chronometers to be transported between Sitka and Tacoma. Assistant Fremont Morse was
directed to take charge of the Sitka station, and Assistant J. E. McGrath of the station on
Yakutat Bay.

It was arranged that the steamer FHassler, carrying the Sitka and Yakutat parties from
San Francisco, should touch at Port Townsend, at which point Mr. Pratt was directed to
“confer freely with Messrs. McGrath and Morse,and arrange all details relating to the plan of
operation. )

Mr. T. D. Davidson, who had been designated as recorder in the party of Mr. Morse, was
dirceted to proceed first to Tacoma and report to Mr. Pratt in order to receive detailed
instructions respecting the carrying of the chronometers which were to be transported
between Sitka and Tacoma by the passenger steamer Quecr.

Through the courtesy of the secretary and members of the Commercial Club, and by
permission of the president and secretary of the Park Commission, Mr. Pratt selected a site
for his astronomical station in Wright Park. The number of chronometers on hand not
being enough, Mr. Pratt made application for five more to Assistant Davidson; these were
rceeived by the steamer Queez June 3, making the whole number available eleven. They
were distributed as follows: seven as time keepers on the Queen, one as a “hack” between
the steamer and the observatory, and three at Tacoma. )

The observatory was in readiness and time observations were begun June 1.

The following is a summary of the exchanges up to June 30, 1892:

First exchange.—The steamer Queen left at 4 a. m., June 6. Time observations were
obtained on Jjune 1, 6, 7, 8, and 9; the 2d, 3d, 4th, and 5th being cloudy. The chronometer cor-
rections at time of departure dependced on the rate of three observatory chronometers from
June 1, five nights before comparison, and on June 6, one night after.

Second exchange.—The steamer Queen arrived June 17 at 9 p. m,, and left for Sitka
June 21, at 4 a. m. Observations for time were obtained on seven nights between the 13th

~and 24th, the errors at time of departure depending on the rate of three observatory chro-
nometers from June 17, the night of arrival, and on June 21, the night after departure.

The progress of these exchanges after June 3o will be referred to in the next annual
report.

In addition to the time observations and chronometer comparisons for differences of
longitude, Mr. Pratt was charged with a revision of the shore line of Tacoma Harbor and a
partial hydrographic resurvey for the purpose of obtaining data upon which a new chart of
the Harbor could be based, it having been reported to the office that considerable changes
in the depth of water at various peints had taken place, and that certain important improve-
ments were in progress.

Before these branches of the resurvey could be undertaken, a reconnaissance for a
scheme of triangulation was necessary, all of the old triangulation stations on the south end
of Vashon Island having been destroyed.

For this rcconnaissance the statistics are:

Area of, in square statute miles ... c.veceirmieccoccmenancncrcnne—————- 35
Lines of intervisibility determined..._.... ... ... e rmecceemce———.- 70
Number of points selected for scheme ... . o.iocioiiiiii. 28

At the date Mr. Pratt closed his report, no measurements of horizontal angles had been
made, but a number of signals had been erected, and observing tripods and scaffolds built.

Triangulation, topography, and hydrography of harbors on Puget Sound, for the Harbor Line Com-
mission of the State of Washington—Assistant J. J. Gilbert, who was on special service during
the greater part of the fiscal year with the Harbor Line Commission of the State of Wagh-
ington, has submitted a report, an abstract of which will be found under the heading
¢ Special Operations.”

His work included triangulation, topography, and hydrography, executed for the survey
of the following-named harbors: Olympia, Port Townsend, Port Angeles, and Anacortes;
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the completion of the reduced drawings of charts of these harbors, and also of the harbors
of Whatcom and Fairhaven from previous surveys, and the transmission of duplicate draw-
ings of the charts to the Commission.
For the fiscal year Mr. Gilbert reports the following statistics:
Base line (tertiary):

Length of, in metres L. o e i 1 516°1
Triangulation:
Number of signal poleserected ... . ______ . . ... ._____ 66
Number of stations occupied for horvizontal measures ... ____._____ 45
Number of geographical positions determined ... _____________._____ 140
Topography (scale 1—4 800):
Area surveyed in square statutemiles __.. .. .. .. ____.... 5
Length of general coast line in statute miles ______ _____ ______.__.. 6o
Length of railroads in statute miles __ ... .. .. ... ... ..._.. 1y
Number of topographic sheets finished ... ... ... . . .. ___. .. 9
Hydrography:
Area sounded in square geographical miles ____ . . . _ ... .. _.... 14
Number of statute miles run while sounding._ .. . . .. _..._..... 396
Number of angles measured - ... . ... . _____._..__ 3154
Number of soundings .. . L. 23 810
Number of tidal stations established ... . o ..._.... 4

The hydrography is plotted on the topographical shecets.

Continuation of the shore line and hydrographic servey of Washington Seuwnd —Under instructions
dated June 13, 1891, issued in pursuance of an order of the Secretary of the Navy reducing
the number of men allowed to the Coast Survey, Lieut. J.N. Jordan, U. S. N,, Assistant Coast
and Geodetic Survey, commanding the schooner Zaruest, who had been charged with the
continuation of the survey of Washington Sound, was directed to turn over to Lieut. W. P,
Ray, U. S. N, Assistant Coast and Geodetic Survey, commanding the steamer McArthur, all
unfinished projections, with the data pertaining thereto, also the steam launch and such
instruments as could be spared, in order that Lieut. Ray could proceed with all possible
dispatch to take up the work of the Zarnest.

As soon as this transfer could be accomplished, Lieutenant Jordan was instructed to
proceed in the Zarrest to Olympia, discharge his crew, and transmit to the office the completed
records of his work.

On July 1, Lieut. Ray began the shore line and hydrographic surveys included in
the limits of the two projections which had been furnished to him; namely, the Straits of
Georgia and Canal de Haro, and East, West, and Lopez Sounds and vicinity. Such triangu-
lation was executed as was needed to furnish points for the shore line survey of the several
islands covered by the projections, and for the accurate location of lines of soundings. Field
operations were closed November 15. The brief abstract of progress submitted by Lieut.
Ray is accompanied by a sketch of the triangulation, and reports the following statistics:

Triangulation:

Number of stations occupied. oo oo i o 1y
Topography:

Number of miles of shore line surveyed ... .o .. ... 50
Hydrography:

Number of miles run in sounding. . . oo oo oo i .. 117Y

Number of soundings - .. i i s 17 357

Ensigns Albert L. Key, Harry George, and Edward Moale, Jr., U. S. N,, rendered efficient
service in the work.

During the winter the McAdrthur was laid up in Butler Cove, Budds Inlet, and in March,
Lieut. Ray was directed to proceed to Barclay Sound, Vancouver Island, to obtain information
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desired by the Department of State. After performing that duty, he received instructions
to execute the hydrography of Dixon Entrance north of the boundary and between Cape
Chacon and Cape Fox. Reference to this service, in which he was still engaged at the close
of the fiscal year, will be found under a heading in the Division of Alaska.

Shortly before the date of transmission of this report to the Department, two descriptive
reports were received from Lieut. Ray relating to the work executed in Washington Sound,
in the summer and antumn of 18gx. These will be filed with his hydrographic sheets.

Exchanges of telegraphic signals for determining the longitude of a staiion tn the Yellowstone National
Obdscrvations for the latitiede of this station, and for the magnetic elemenis— Upon the comple-
tion of the work which had been assigned to them on the boundary line between the United
States and Mexico, Assistant C. H. Sinclair and Aid G. R. Putnam were directed to make
arrangements for the determination in latitude and longitude of a point in the Yellowstone
National Park which should be designated by Lieut. H. M. Chittenden, U. S. Engineers, who
was in charge of the roads in the park.

For the longitude operations, Helena, Montana, was the base station, the observatory
being located in the north corner of the grounds of the United States Assay office. At Yel-
lowstone Park the station was located as requested by Lieut. Chittenden, near the shore of
Yellowstone Lake, about 5 mile northeast of the Lake Hotel, and 1 mile southwest of
the outlet of the lake. This station is about 60 miles from Cinnabar, the nearest railroad
station on a branch of the Northern Pacific.

On reaching the Mammoth Hot Springs Hotel, May 30, Mr. Putnam, who had charge of
the advance party, learned that the road between Norris and the lake had not yet been
opened through the snow; he had to wait therefore till June 7, when, the quartermaster at
Fort Yellowstone having furnished a wagon and driver, he sta:ted with the instruments for
the lake 52 miles distant, and reached it after a difficult jourvccy of three days; the roads
being in very bad condition, and on one day twelve hours having been consumed in going
forward 11 miles. The day after his arrival, Mr. Putnam had the station in readiness, but
owing to the bad weather and broken telegraph lines, no exchange of signals with Mr. Sin-
clair at Heleua, Montana, could be obtained until june 23,

Five nights’ exchanges having been secured by June 30, Mr. Putnam then took up the
determination of the latitude and the magnetic elements, making eighty-five observations for
latitude on thirty-five pairs of stars, and determining the 'nagm_tic declination, dip, and
intensity at one station on three days, and the declination at ancther station on two days.
He found that at the second station occupied, distant 4 mile from the first, the declination
was less by over four degrees, showing some unusual disturbance in the locality.

On July 6, Mr. Putnam proceeded to Helena and took up latitude and magnetic compu-
tations till July 15, when he was advised that Mr. Sinclair, who had been unavoidably absent
for a time, had arrived at Yellowstone Lake Station, and was ready for exchanges of longitude
signals. Final exchanges were obtained on five nights between July 17 and 24, completing
the determination of the primary longitude linc Helena~Yellowstone Lake.

Before leaving the station Mr. Sinclair marked a meridian line by two stone posts, south
of the brick pier of the transit, and distant apart about 330 metres. These were rough stones
of obsidian, the tops worked rudely into shape, with cross lines cut on top. No stone cutters
could then be had. Later Mr. Sinclaitr sent to Lieut. Chittenden designs for two stones,
one to mark the transit pier and the other for the south meridian mark. These were tohave
suitable inscriptions and were to be cut in St. Paul and transported to the park as early as
practicable.

Reference has been made under the headings “ Special Operations” and © Eastern, Middle,
and Western Divisions” to other field operations assigned to Messrs. Sinclair and Putnam
during the fiscal year. )

Occupation of stations in eastern Utah and western Colorado for the extension to the castward of
the transconttnental triangulation near the thirtv-ninth parallel—Field operations in eastern central
Utah for advancing to the eastward the transcontinental triangulation near the thirty-ninth
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parallel were in active progress under the direction of Assistant William Eimbeck, at the
beginning of the fiscal year, His party had completed the re-occupation of Ogden Peak,
(referred to in the last annual report) and had begun the preparations needed for the trans-
fer of their instruments and equipments to Mount Ellen, the most northern peak of the
Henry Mountains. This station is at an elevation above sea level of 11 300 feet, and by the
roads and trails to be traveled is distant 375 miles from Ogden Peak.

Owing to the uncommonly rough and desolate character of the country adjacent to the
Henry Mountains and lying to the eastward of Rabbit Valley, the whole of the month of July
was required to effect the transfer and establish the party in camp upon the summit of Mount
Ellen in readiness to proceed with the observations. The pack trails up the mountain, which
were located and opened by the party, were 5 miles in length.

The actual occupation of Mount Ellen lasted until August z5. Frequent and violent
thunderstorms tended from the beginning of the observations to delay progress. The
work done was strictly confined to the requirements of the geodetic triangulation; that is, to
observations of horizontal directions, zenith distances, astronomical latitude, and azimuth,
the magnetic declination, dip, and intensity, and a topographical survey of the stations
sufficiently comprehensive to aid in the study of disturbances of the plumb line due to local
causes.

Upon finishing the work at station Mount Ellen, the party struck camp without delay
and on August 30, started on a dreary journey across the blazing deserts from Blue Valley
northward to Green River station; thence on the Rio Grande Western Railway to Fruita,
and Grand Junction, in Colorado, thence by freight teams via Crevasse to the base of the
Book Cliffs near the Utah and Colorado boundary line. For lack of palatable drinking water
many trials and privations had to be endured on this journey of about 300 miles overa desert
country. The Muddy River, a stream of bitter alkaline water, abounding in dangerous quick-
sands, had te be crossed and recrossed nine times. Much grading was done in cutting away
banks and removing obstructions, and on two occasions the party narrowly escaped being
swamped in the quicksands.

It had been originally intended to occupy East Peak of the Book Cliffs, but the extension
of the triangulation eastward into Colorado required the selection of another station, and
the point actually occupied was named Taraputs. It is located upon the principal summit of
the cliffs, about a mile from East Peak, and affords perfectly open and favorable lines in all
directions, but especially towards the Elk Mountains. At Taraputs pack trails about 8 miles
in length had to be opened.

The advanced state of the season on the completion of Taraputs station., October 26
1891, made it desirable to suspend further field operations. Before leaving the station, a
base line of 287 metres in length was measured, and a small local triangulation cxecuted in
order to refer East Peak, which had been observed upon during the previous season while
Patmos Head was being occupied, to Taraputs.

In the triangulation of this summer and autumn is included the longest line yet attempted
as a necessary element in the main scheme in Utah-Colorado. This line, Mount Ellen~
Uncompahgre, is 295 kilometres, or 183 miles, in length. The altitude of Uncompahgre Peak
is 14 200 feet, and the light observed upon was from an ordinary heliotrope with a 4%-inch
square reflector.

Subassistant P. A. Welker, and Messrs, O. B. French and R. L. Faris, recorders, all of
whom had rendered efficient service, having been detached, Mr. Eimbeck reported under
instructions in December to the Superintendent, and during the winter and part of thespring
was occupied at the office in completing the records and results of his observations. IHe
served also by direction of the Superintendent as a member of the Board on Instruments.

Early in April, 1892, having received instructions to resume field work in Utah, he began
the preparations needed, and after reaching Salt Lake City, May 3, he was jeined there by
Mr. Faris. The season’s campaign was opened by the occupation of Waddoup, a station in

8, Ex, 3756
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the net of triangulation connecting the primary base line in Salt Lake Valley with the main
work at Ogden and Deseret Peaks. Much cloudy weather occurred at Waddoup, so that it
was June 20, before the observations could be finished. Mr. Eimbeck then arranged for the
transfer of his party and equipments across Great Salt Lake to Promontory Station; located
upon one of the principal mountain peaks near the southern part of the Promontory Penin-
sula. At the close of the fiscal yvear, the party was encamped on the summit of this peak,
busy with the setting up of the instruments and other preparations for observing.

Mr. O. B. French, recorder, had reported for duty May 27, and the arrival of Subassist-
ant Welker was expected daily.

Progress after June 30, 189z, will be adverted to in the next annual report.

ABSTRACTS OF REPORTS FROM FIELD PARTIES, FISCAL YEAR 1892.

DIVISION OF ALASKA.

IInder this heading are included the coasts of Alaska which border on the North Pacific Ocean, on Bering Sea, and on the Arctic Ocean; aleo the
inlets, sounds, baye, and rivers. (See Progress Sketch No. 3.)

Base measurement, triangulation, shorve line, and hydrographic surveys in Behm Canal and vicinity,
southeastern Alaska —The movements of the steamer Patterson, Lieut. Comdr. H. B. Mansfieid,
U. 5. N,, Assistant Coast and Geodetic Survey, commanding, from the time of her leaving
San Francisco for Alaska, April 1z, 1891, until her arrival at her working ground, Rudyard
Bay, June 18, were summarized in the last annual report.

For the survey of Behm Canal, with which Lieut. Comdr. Mansfield was charged, he had
measured a primary base line between two points on the main land to the westward on
Burroughs Bay, finding the length from a mean of five measurements to be 3 054'26 metres.
With this base-length a triangulation was carried up and down the canal, and for two check
bases, the measured and computed lengths agreed very satisfactorily. This triangulation
covered a distance of 162 statute miles; in addition to this a sextant triangulation was car-
ried on through inlets and narrow passages covering a distance of zo4 miles.

Astronomical stations were established at Walker Cove, Mary Island, and Point Francis,
each station being occupied long enough to get a good rate for the chronometers, after which
the base station at Port Simpson was occupied for at least one night.

The following inlet and harbor hydrographic sheets were made of the general hydrogra-
phy falling upon the projection sheet of Behm Canal and vicinity: Carroll Inlet and George
Inlet, 1—40 oce; Thorne Arm, 1-40 ooo; Walker Cove, Rudyard Bay, Shoalwater Pass, Smeaton
Bay Anchorage, Bell Arm, Convenient Cove, and McDonald Bay, each on a scale of 1-z0 ooo;
and Fitzgibbon Cove, Saks Cove, Gnat Cove, and Tsa Cove, each on a scale of 1-10 ooco.

Lieut. Comdr. Mansfield observes that it was with the greatest difficulty that places to
build signals and set up theodolites could be found on the precipitous shores, densely
wooded to the water's edge; and the ingenuity of the signal builders and the observers was
taxed to the utmost to carry the main triangulation through Behm Canal.

For the surveys of Carroll Inlet and George Inlet, a base was measured 8 737°16 metres in
length on the shore of Revillagigedo Channel.

Tidal observations were carried on night and day for a lunar month at Burroughs Bay,
and tide staffs were erected also during the season at the following anchorages of the Pas
terson : Walker Cove, Rudyard Bay, Shoalwater Pass, Bell Pass (Anchor Pass), and Conven-
ient Cove. These gauges were connected with the one at Burroughs Bay through periods of
three low and two high waters. Additional observations were made at tide staffs erected at
McDonald Bay, Great Cove in Carroll Inlet, and Thorne Arm.
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A descriptive report has been submitted by Lieut. Comdr, Mansfield, giving full details
in regard to the topographic and hydrographic characteristics of the various inlets, bays,
channels, and harbors in Behm Canal and vicinity. Among the many rocks, ledges, and
other obstructions to navigation described, the space here available will permit of reference
to but one rock of singular formation—the New Eddystone Rock, which rises from a sand
bar a little to west of midchannel at a distance of 74 miles north northwest of Smeaton
Island. The diameter of this rock at the base is about 210 feet, and it rises to a height of

. 230 feet, decreasing irregularly in size towards the apex, which appears flat. The 1e-fathom
curve runs at a distance of about 1 500 feet from the rock, and it should not be approached
closer. Its geographical position is approximately 55° 30/ north latitude, 130° 57/ longitude
west from Greenwich.

The following named naval officers were attached to the party during the season: Lieut.
E. J. Dorn, U. S. N.; Ensigns H. C. Poundstone, W. L. Howard, F. L. Chapin, W. G. Miller,
and W. H. Faust, U. S. N.; Passed Assistant Surgeon H. T. Percy, U. S. N, and Assistant
Engineer T. F. Carter, U. S. N. Messrs. W. L. Ford, J. G. Smith, and J. C. Dornin, U. S. \,,
served as draughtsmen.

On September 18, the survey of Thorne Arm having been finished and the hydrographic
work brought up to Mary Island, the work laid out for the season was completed and the
Patterson left for San Francisco, stopping at Port Simpson, Departure Bay, Victoria, and Port
Townsend, and reaching her destination October 7, 18g1.

The statistics of the season are as follows :

Triangulation :
Number of stations occupied with theodolite. . ... .o .. .._.. 224
Number of stations occupied withsextant ___________________._____ 646
Topography :
Approximate area of country surveyed in square miles_.__. _._.__. I 100
Number of miles run of shore line ... ... . o i iaaan 741
Hydrography :
Number of miles run in sounding . oo o i cmim i 1 Go1
Number of angles measured . .o oo oo 1o 465
Number of soundings o oo ot o e me e mmaaan 11 348
Astronomical work :
Number of stations occupied for observations of latitude, longitude,
and azimuth . e 3
Number of stations at which chronometer corrections were deter-
mined . .. e e e e m 4
Number of pairs of stars observed for latitude___ .. __ .. _..._._ .. 71

On February z, 1892, Lieut. Comdr. Mansfield was detached from the command of the
Patterson, being relieved by Lieut. Comdr. W. I. Moore, U. S. N. During the winter the
steamer was under repair in San Francisco Harbor, and after having been refitted for service
in Alaska, she left San Francisco April 12 for Port Townsend. Instructions had been issued
in March to Lieut. Comdr. Moore, assigning to his charge the survey of Boca de Quadra, of
Dixon Entrance, Clarence Strait, and Revillagigedo Channel. Also a survey to begin at the
south end of Keku Straits, and be carried northward, connecting with previous work in
Frederick Sound and continuing to Chatham Strait.

In the survey of Dixon Entrance and the adjacent waters, Lieut. W. P. Ray, U. 5. N
Assistant Coast and Geodetic Survey, commanding the steamer McAdrihur, was directed to
codperate with Lieut. Comdr. Moore.

Both of these officers have submitted brief reports of progress from the dates of their
reaching the localities of their work till the end of the fiscal year 1892. The Patterson
anchored in Vixen Bay, Boca de Quadra, on May 12, and on June 16 the survey of Boca de
Quadra having been completed, the ship was moved to Port Simpson, where astronomical
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observations were made. On June z4, she was taken to Kekun Straits and anchored in
Conclusion Harbor. Progress after this date will be stated in the next annual report.

At the end of the year Lieut. Ray was engaged on the hydrography of Dixon Entrance
north of the boundary and between Cape Chacon and Cape Fox.

The following named naval officers were attached to the party of Lieut. Comdr. Moore:
Lieut. C. W, Jungen, U. S. N,; Ensigns H. C. Poundstone, W. L. Howard, F. L. Chapin, and
Glennie Tarbox, U. S. N.; Passed Assistant Surgeon, C. J. Decker, U. S. N, and Assistant
Engineer, T. F. Carter, U. S. N.

To the party on the Mcdrihur, Ensigns C. P. Eaton, Harry George,and E. T. Witherspoon,
U. S. N,, were attached.

Chronometric longitude work, and observations for latitude and the magnetic elements at Stika, Alaska.—
The charge of a party to be organized at Sitka, Alaska, for the purpose of cobperating
with the parties of Assistant McGrath on Yakutat Bay, and Assistant Pratt at Tacoma, in
exchanges of chronometers for longitude determinations was assigned to Subassistant Fre-
mont Morse. He was directed also to determine the latitudc of his station and observe the
magnetic elements.

Mr. Morsc, accompanied by Mr. B. H. Randolph, recorder in his party, left San Francisco
April 16 on the Coast and Geodetic Survey steamer Hussler, but owing to certain necessary
stoppages at Port Townsend, Departure Bay, and Port Simpson, he did not reach Sitka until
May 13. On the trip up, all of the chronometers on the ship, the eight that were to be
carried back and forth between Sitka and Yakutat during the season, and six others to be

‘used by the parties on shore at those stations, were rated at Port Townsend by noon signals
sent by telegraph from the Mare Island Observatory, and at Port Simpson by transit obser-
vations. Daily comparisons were made of all the chronometers.

Finding upon his arrival that the ground upon which had stood the astronomical station
of 1867 was no longéer suitable for the foundation of a stable pier, Mr. Morse selected a station
in another location in front of the Presbytcrian Church where a solid rock foundation was
secured. A temporary observatory was at once put up, and the meridian transit mounted
and adjusted, but owing to rainy weather no observations could be made before May 22, After
that date they were made on every favorable night.

‘ The programme of the season’s work involved the transportation of chronometers
between Tacoma and Sitka on the passenger steamer Queern, and between Yakutat and Sitka
on the Hassler, it having been arranged that the Hassler should meet the Queer upon the
arrival of the latter at Sitka on each trip.

Mr. T. D. Davidson wasassigned to Mr. Morse as recorder in his party and charged with
the care and comparison of the chronometers on hoard of the Quecn. He left Tacoma on his
first trip June 6, and arrived at Sitka on the rrth, when comparisons were made with her
chronometers. The Hassler had arrived from Yakutat the day before, and her chronometers
had then been compared. Both steamers left on June 12 for their respective ports, and
returned to Sitka near the end of the month, thus making two longitude determinations
before the close of the fiscal year.

For the latitude of his station, Mr. Morse observed eighteen pairs of stars on four nights,
determining the value of micrometer by observations for three nights on Polaris near
eastern elongation.

For the magnetic declination, dip, and intensity, observations were made on May 19,
20, and 21 at the Parade Ground Station in Sitka, and on finding that the declination
observed differed about 1° from that given on the chart, Mr. Morse made a second series of
observations at a station on Japonski Island June 14 and 15, which gave the same result.
Later in the season, a series of independent determinations by Mr. McGrath gave results
practically identical.

The progress of the chronometric longitude work will be adverted to in the next annual
report.
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Trigonometrical operations for the determination of the geographical position of the peak of Mouint
St. Elias—Qbservations for latitude, azimuth, and the magnctic clements, and determinations of longitude
by exchanges of chronometers between Yakutat Bay and Sitka, Alaska—The primary object of the
expedition assigned to the charge of Assistant J. E. McGrath in the spring of 1892, was the
determination of the geographical position of the peak of Mount St. Elias. This work
involved the establishment of an astronomical station on the shore of Yakutat Bay; observa-
tions for latitude and azimuth; the measurement of a base and the development from it of
- the necessary triangulation; measurements of vertical angles at each triangulation station
for the determination of the height of the mountain, and a chronometric determination
of longi‘ude by exchanges of chronometers with coGperating parties at Sitka, Alaska,
and Tacoma, State of Washington. Observations were to be made also for the magnetic
elements.

Assistant J. H. Turner and Recorders A. L. Baldwin and R. J. McAdory were instructed
to report for duty to Mr. McGrath, and Lieut. Giles B. Harber, U. 5. N, Assistant Coast and
Geodetic Survey, commanding the steamer Hassler, was directed to furnish transportation
for his party and cotperate with him in the chronometric determination of difference of
longitude between Sitka and Yakutat.

In pursuance of these instructions, Mr. McGrath left San Francisco with his party on
the Hassler April 16, 1892, arrived at Sitka May 13, and anchored in Yakutat Bay off the Mis-
sion grounds May 1g. A reconnaissance for a site for a base line was begun without delay,
and a location finally selected on the northwestern shore at the base of the Malaspina glacier.
Stations were selected that would connect well with the ends of the base and a temporary
observatory was built on Khantaak Island.

The line was in two sections, the length between the two end stations being a little over
6 800 metres or about 4% miles. It ran across a sandy plain close to high water mark, and its
proximity to the Malaspina glacier made the air always cooler than the surface of the ground,
hence a number of measurements with the steel tape were necessary in order to diminish as
much as possible the errors due to the failure of the thermometers to indicate the tempera-
ture of the tape.

These measurements, the erection of signals at the stations of the triangulation, the
observations for time and latitude, etc,, were in active progress at the close of the fiscal year.

Chronometer comparisons had heen kept up since April 25, and between June 8 and 2g,
the Hassler had made two trips with the chronometers between Yakutat Bay and Sitka, meet-
ing at Sitka the steamer Queexz with chronometers from Tacoma.

Further progress will be stated in the next annual report.

Shore line and hydrographic surveys in Yakutat Bay and vicinily, Alaska.—Upon assuming com-
mand of the steamer Hassler in March, 1892, Lieut. Giles B. Harber, U. S. N., Assistant Coast and
Geodetic Survey, had her prepared at the Navy Yard, Mare Island, California, for work in
Alaska during the ensuing season. His instructions directed him to obtain such data as
would be needful for a shore line and hydrographic survey of Yakutat Bay, to be begun as
soon as practicable after his arrival in that bay with the civilian party in charge of Assistant
J. E. McGrath, and to be carried forward without interference with the main object of the
expedition, which was the determination in geographical position of Mount St. Elias.

Lieut. Harber has submitted a brief report detailing the movements of his vessel and
the progress made to the close of the fiscal year.

Leaving San Francisco April 16, with the civilian party of the Survey, and also with the
representatives of the Agricultural Department who were to take passage in the Hussier, Port
Townsend was reached April 21; Port Simpson, British Columbia, May 6; on May 1o, the
steamer Cosmos was turned over to Lieut. Harber by Lieut. Comdr. Mcore; on the 13th, the
Hassler and Cosmos arrived at Sitka, where an observatory was built for Assistant Morse, and
on the 1gth, the two steamers anchored off Yakutat Village in De Monti Bay.
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Lieut. Harber accompanied Mr. McGrath ‘on his reconnaissance for a site for a base line
referred to under the preceding heading, and finding that some weeks must necessarily elapse
before he could get data from the civilian party, he measured a short base line on Khantaak
Island, from which at the end of the fiscal year, his triangulation, shore line survey, and
hydrography were proceeding. He had, however, during the month of June made two trips
to and from Sitka, carrying the chronometers of the expedition, and meeting there the
steamer Queen carrying the chronometers between Sitka and Takoma.

The following named officers were attached to the party under Lieut. Harber’s command:

Lieutenants H. S. Chase and J. B. Blish, U. 8. N.; Ensigns L.. J. Clark, J. G. Doyle, and Benj.
Wright, U. S. N, and Assistant Surgeon G.T. Smith, U. S. N. Master-at-Arms C. W. Fitz-
gerald, scrved as draughtsman, and G, S. Gregson as recorder,
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SPECIAL OPERATIONS: FISCAL YEAR 1892

Survey of the boundary line between the States of Pennsylvania and Delaware—A Joint Commis-
sion having been organized by the States of Pennsylvania and Delaware for the adjustment
of the boundary line between those States, the Hon. Thomas F. Bayard, representing the
Commission, addressed a letter to the Secretary of the Treasury asking that its labors might
be facilitated by such aid as could be given by the Superintendent of the Coast and Geodetic
Survey. In compliance with this request, and as a result of conferences on the subject,
Assistant W. C. Hodgkins was detailed by the Superintendent to codperate with Messrs.
Benj. H. Smith and Daniel Farra, surveyors for the Joint Commission, and to organize a
party to make a complete survey of the line and provide for its marking upon the ground.

Having obtained from Messrs. Smith and Farra a list of points in the circular boundary
the geographical positions of which the Commission wished to have determined, Mr.
Hodgkins left Washington May 11, 18g2, and reached Newark, Delaware, on the same day.
This town was selected as a base of operations, as it is within convenient distance of a con-
siderable portion of the boundary line which was intended to be defined by a circle described
with a radius of 1z miles from Newark as a center. A reconnaissance for a scheme of
triangulation was taken up from the western boundary of Delaware and search made for
stations of the triangulation of 1840. Of these Grays Hill was recovered, a point of import-
ance as commanding a view of Newcastle, Delaware, the position of its Courthouse being
desired by the Commission.

The reconnaissance was one of much difficulty, owing to the nature of the country, and
the limitations in regard to opening lines through woods which the Commission found it
necessary to impose. Intervisible points it was hard to secure in a rolling country with a
very large number of separate rounded hills nearly of the same height and having heavy
masses of lofty woods on their summits or slopes. These obstacles were, however, eventually
overcome, and by June 3o the scheme of triangulation had been laid out to Centerville, a
small village 3 miles north northwest of Wilmington.

Mr. Hodgkins has submitted with his report a sketch showing the progress of his recon-
naissance up to the close of the fiscal year. A statement of its advance after that date, and
of further work relating to the location of the boundary line, will be given in the next
annual report.

Special survey for the State of Virginia.—The Legislature of the State of Virginia having
passed an act approved February 29, 1892, authorizing a survey of the natural oyster beds,
rocks, and shoals in the waters of that State, and a request having been made by committees
of the State Senate and House of Delegates for the detail of an officer of the Survey to
make the observations required, Assistant James B. Baylor was directed by the Superin-
tendent to proceed to Richmond as soon as he could be relieved from other duties and report
to the Governor of Virginia for this service.

Between May 235, the date of the instructions 1ssued to Mr. Baylor, and the end of the
fiscal year, he was actively engaged in organizing his party and in making needed repairs
to and obtaining an outfit for the schooner Drif¢ loaned by the Survey. The United Stales
Commission of Fish and Fisheries kindly agreed to furnish a steam launch and crew.
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The plans upon which this work was carried forward and its progress after July 1, 1892,
will be referred to in the next annual report.

Completion of the surveys for the preparation of detailed maps of the grounds included in the Chicka-
mauga and Chattanooga National Military Park.— In the last annual report reference was made
to the detail of Assistant C. H. Boyd to make the surveys nceded for the preparation of
topographical maps of the grounds included in the Chickamauga and Chattanooga National
Military Park.

Mr. Boyd was engaged in this duty in the field from early in October, 1890, till the
middle of June, 1891. He then tock up the office work relating to it and resumed field
operations in the autumn, remaining in charge of the surveys and engineering work generally
until January 16, 18g2, when, the surveys having been essentially completed, he was relieved
from further duty with the Commission.

Boundary line between the States of Ohio and Indiana—Determination of the longitude of three
potnts on s line by exchanges of telegraphic signals with Si. Louis, Missouri, and observations for lati-
tude at these points—In compliance with a request received from the Governor of Ohio, Hon.
James E. Campbell, the Superintendent took action early in Gctober, 1891, to investigate the
questions at issue between the States of Ohio and Indiana relating to the disputed boundary
line between those States.

This boundary line, it was known, was intended to be run as a true north and south line
passing through the mouth of the Big Miami River, hence it became desirable to ascertain
how far it deviated from such a line, and the method of procedure was based upon the well-
established fact that the longitude of all points on a true meridian line is the same.

Asgsistant C. H. Sinclair and Aid G. R. Putnam were directed to examine certain towns
on the line in or near which some of the old boundary marks might be found and connected
geodetically with a telegraph station.

Upon conference with Assistant A. T. Mosman with regard to boundary monuments and
marks which he had examined near the south end of the line, Mr. Sinclair learned that the
initial stone of the old survey, set near the mouth of the Big Miami River, had been covered
by deposits from the overflow of the river previous to 1853, and that some time between that
year and 1860 it was unearthed by railroad engineers, who dug 10 or 15 feet below the surface
of the ground. Since then it has been lost to sight. .

On the turnpike leading to Lawrenceburg, Dearborn County, Indiana, nearly a mile
southwest of Elizabethtown, Hamilton County, Ohio, at the State line crossing, is a large
round stone, 2 feet in diameter at the base and fully 8 feet above ground, tapering to about
14 inches in diameter near the top, which terminates in a conical cap, the entire monument
being one stone. The date 1837 was exposed, and as the probability is that this monument,
which is within 21{ miles of the south end of the line, can not be out of position materially,
it was selected as the initial station for the longitude work.

The longitude station was located at Elizabethtown, within convenient distance from
the telegraph office, and a geodetic connection made between the station and the line monu-
ment by measuring a short base and observing the horizontal angles needed.

Mr. Putnam, having established himself at St. Louis, Missouri, interchanges of tele-
graphic signals for longitude were obtained with him on October 14, 16, and 17. The degree
of precision demanded for the work did not require exchanges of stations by the observers;
their personal equation, derived from five primary lines during the preceding season, was
applied to each result.

Latitude was determined at Elizabethtown by seventy-four observations with a zenith
telescope on twenty-one pairs of stars during four nights,

Two stones marking a true meridian line were placed in Wyne Street 130'65 metres
apart, and the latitude and longitude station was referred to the Presbyterian Church, to the
Methodist Church, and to the cupola of the Public School.

Similar work was accomplished at Union City, Randolph County, Indiana, a town which
is partly in Ohio also, the boundary being shown by the State line pike and by a prominent
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post at the railroad crossing. Signals for longitude were gxchanged with St. Louis on Octo-
ber 22z, 24, and 25, and the latitude was determined by fifty-two observations on sixteen pairs
of stars during four nights. The astronomical station was referred to the State line post on
the railroad, to the cupola of the Public School erected in 1841, to the Methodist Episcopal
Church, and to the Disciples Church. TUpon transferring the meridian by measurements
with a theodolite to the State line road, the deviation of the center line of the road was
found to be nearly 12{° to the east of north.

While Mr. Sinclair had been occupied in the early part of the month on the southern
" part of the boundary line, Mr. Putnam had begun his examinations at the extreme northern
part and had advanced southward.

On October 5 he was at Montgomery, Michigan, the northern extremity of the boundary
line, his plan being to start there and proceed south, visiting the towns nearest to the bound-
ary on each successive railway, and making inquiries respecting boundary marks. Ile
reports that no distinctive and original boundary marks were found, and that three classes
of marks exist, all 'of which must be deemed approximate only. These are: First, section
corners, placed on the line in recent vears by county surveyors; second, State Line posts,
placed at the crossings by the various railway lines for their own convenience; and third,
the State Line highway, which follows the boundary for the greater part of the distance
examined.

Mr. Putnam having recommended Butler, Dekalb County, Indiana, as a point sufficiently
near the northern end of the line, and one where access could be had to the boundary along
two lines of railway, Mr. Sinclair made his third station there, locating it on the grounds of
the Lake Shore and Michigan Southern Railroad, about 8o metres north and a little west of
the passenger station, and conveniently near the telegraph office.

Longitude signals were exchanged with St. Louis October 28, 29, and 31. For latitude
of the observatory fifty-four observations were made on eighteen pairs of stars. Two
boundary posts near the railroad crossing were connected with the station by measurements
with a 3o-metre steel tape, and the point of observation for latitude and longitude was
referred to the Methodist, Lutheran, Disciples, and Winebrennarian Churches.

Mr. Sinclair has included in his report an abstract of results from his field computations,
showing the deviation of the line to the eastward at Union City and Butler, the station at
Elizabethtown being taken as the starting point., He observes that it is evident that the
line is an irregular one, at times tending east and again west, as would probably be the case
with any of the meridians traced out by the needle many years ago.

Should the line be traced out as a true meridian from the south end, Mr. Sinclair states
that it would ctit from the State of Indiana a strip of territory amounting to nearly ico
square miles in area.

Field operations were completed October 31, and on November 3, Messrs. Sinclair and
Putnam had reached Washington. Mr. C. J. Dixon rendered efficient service in Mr. Sinclair’s
party as recorder.

The work was greatly facilitated by the promptness of the officials of the Western
Union Telegraph Company in connecting the astronomical stations with their wires, and
making up the circuits for exchange of longitude signals. To them the thanks of the Survey
are due, and also to the citizens of Union City for assistance rendered in the preparation of
the observing station,

At St. Louis Prof. Pritchett kindly proffered all the facilitics of the Washington
University Observatory to Mr. Putnam, and he occupied the east pier in the transit room.

In November, 1891, the Superintendent transmitted copies of the reports of Messrs.
Sinclair and Putnam to the Governor of Ohio, with the recommendation that the States of
Ohio and Indiana should seek an early settlement of the boundary line question through
the organization of a Joint Commission, empowered to establish and mark with suitable and
permanent monuments the line separating those two great States.
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Detail of an officer of the Survey as & member of the International Boundary Commission organ-
ised by the United Siates and Mexico to relocate the monuments marking the boundary line between the
two countries—To carry into effect provisions of the treaties of 1882 and 1889 between the
United States and Mexico a Commission was organized by the Department of State on the
part of the United States to codperate with a Commission appointed by the Mexican Gov-
ernment for the relocation of the monuments marking the boundary line between the United
States and Mexico, and in pursuance of a request made by the Secretary of State to the
Secretary of the Treasury, Assistant A. T. Mosman was directed by the Superintendent to
report for duty to the State Department as a Commissioner on the International Boundary
Survey.

Early in November, 1891, Mr. Mosman received a telegram directing him to report
in Washington, and proceed thence to El Paso, Texas, to meet the Mexican Commission.
Arriving in Washington, November g, and {inding there the two other Commissioners, Lieut,
Col. John W. Barlow, U. 8. Engineers, and Lieut. D. D. Gaillard, of the same corps, the United
States Commission was soon after formally organized; Lieut. Col. Barlow being elected
engineer in chief.

Upon application made by the Commission to the Secretary of State, and by direction
of the Superintendent, Assistant C. H. Sinclair and Aid G. R. Putnam of the Coast and
Geodetic Survey, were instructed to determine the latitudes and longitudes of certain points
upon the boundary line, as follows:

1. The initial monument (No. 1) on the west bank of the Rio Grande, near El Paso,
Texas.

2. The monument (No. 27) at the intersection of the parallel 31° 2o’ of latitude with the
one hundred and eleventh meridian of longitude west from Greenwich, near Nogales,
Arizona.

3. The monument (No. 6) at the junction of the Gila and Colorado Rivers, near Yuma.

4. The initial monument (No. 1) on the Pacific Ocean, south of San Diego, California.

5. The monument (No. 8) on the parallel of 31° 47/ latitude 100 miles west of initial
point (No. 1).

Mr. Mosman has made from time to time to the Superintendent reports of the progress
of this important work.

He observes that the country crossed by the United States and Mexican Boundary Line
from the Rio Grande to the Pacific is probably the most sterile and desert-like of any
boundary line of equal length to be found in any part of the world; all of it being in the
arid belt and almost destitute of water and grass. What little water is found is of very
poor quality, mostly alkaline, and at long distances apart. It was neccssary, therefore, to
locate the main camps near water, and to supply the detached parties by tank wagons.

Determinations of the geographical postirons of points on the boundary line between the United
States and Mexico for the International Bowundary Commission—In compliance with a request
addressed to the Secretary of State by the United States and Mexican Boundary Commission,
to the effect that the determinations of certain points along the boundary line in latitude
and longitude should be made by the Coast and Geodetic Survey, the Superintendent, in
January, 189z, instructed Assistant C. H. Sinclair to proceed to Los Angeles, California, and
Aid G. R. Putnam to go to San Diego, and begin at those points the observations required
by the Commission. These involved exchanges of telegraphic signals for longitude, observa-
tions for latitude of the stations occupied and their trigonometrical connection with the
boundary marks or monuments. The magnetic elements were to be determined also.

The longitude work was to be primary; that is, telegraphic signals were to be exchanged
upon ten nights for the determination of each longitude line, the observers changing stations
after five exchanges had been obtained. On each night of exchange two independent
chronometer corrections were determined by means of twenty stars arranged in twao sets of
ten stars each, each set consisting of two groups of five stars, four of them time stars and
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one an azimuth star, with reversal of the transit after each group. One complete primary
line determination of ten nights’ work involved 4 400 single time observations, about 6oo
arbitary signals and 320 readings of level.

The station at Loos Angeles was in the grounds of the Normal School, to the flagstaff of
which it was referred as at the time of its first determination in longitude in 1889, Mr.
Sinclair had a temporary observatory ready for exchanges of signals with San Diego on
January 3o, but owing to cloudy and rainy weather no longitude work was accomplished till
February ¢.

At San Diego Mr. Putnam selected a station in the public park. Assistant Davidson's
station of 1871 could not be re-occupied, as the street in which it was located had, since that
date, been graded. The center of the transit, the point of reference for latitude and longi-
tude, was connected trigonometrically with the boundary monument, and a meridian line
was laid out for the city engineer.

The primary longitude line Los Angeles-San Diego was determined by exchanges of
telegraphic signals on ten nights between February g and March 5, the observers exchanging
places after the observations of February 15. For the latitude of the Los Angeles Station,
Mr. Sinclair made sixty.nine observations on fifteen pairs of stars during six nights with
zenith telescope No. 6. At San Diego Mr. O. B. French, aid, determined the latitude of the
station by one hundred observations on twenty-five pairs of stars during eight nights.

Upon the completion of the line Los Angeles-San Diego, the following named primary
longitude lines were taken up and completed:

San Diego, California~Yuma, Arizona; Los Angeles, California-Yuma, Arizona; Yuma,
Arizona-Nogales, Arizona; Nogales, Arizona-El Paso, Texas, and El Paso, Texas-Boundary
Corner, New Mexico. At this point the pier for the transit had been built of rock and cement
by the Boundary Commission, and was found to be 35'9 metres south and o'$ metres east of
Monument No. 10, which marks the western terminus of the boundary line on the parallel
of 31° 47/, and was intended to be 1oo miles from the initial point on the Rio Grande. For
the line El Paso-Corner no exchanges of places by the observers was deemed necessary,
their personal equation having been well established by the five longitude determinations
preceding.

Other boundary marks or monuments with which the longitude stations were trigono-
metrically connected were as follows: at Yuma, Arizona, a mesquite post surrounded by
stones on Penitentiary Hill and at Nogales, Arizona, the boundary monument on the north
side of International Street. This had been evidently once a pyramid of stone, but had
become a mere pile of loose stones.

At El Paso, Texas, the longitude station, located in the United States Military Cemetery
Reservation, was connected by triangulation with the Courthouse, Federal Building, and with
the Cathedral at Ciudad Juarez, Mexico. The Boundary Commission had aiready connected
these points with the initial monument No. 1 on the bank of the Rio Grande.

At station Yuma the latitude observations were made in part by Mr. Putnam and in part
by Mr. French, and at Nogales by Mr. Putnam. At the Boundary Corner the latitude had
been determined by the Boundary Commission.

Magnetic observations for declination, dip, and intensity were made at all stations
except at the Corner, and two additional stations were occupied, La Playa, near San Diego,
and Boundary magnetic station, near El Paso.

All of the work executed by Messrs. Sinclair and Putnam for the use of the International
Boundary Commission was completed on May 23, and they were then assigned to duty
in Montana involving the determination in geographical position of a station in the Yellow-
stone National Park. 7

They express their appreciation of the liberality of the Western Union Telegraph
Company as constantly manifested in giving the longitude parties the free use of its lines,
and in promptly connecting their offices with the longitude stations.
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United States Post Office site, San Francisco—Acting under instructions from the Superin-
tendent, Assistant George Davidson advised with Col. Geo. H. Mendell, of the Corps of
Engineers, U. S. Army, with regard to the sinking of four artesian wells on the United States
Post Office site at Seventh and Mission Streets, which had been reported upon favorably by
three United States Commissioners. Conferences were held during the progress of the work
with Assistant Secretary of the Treasury Crounse and Secret Service Agent Brooks. A
report of this work was made to the Assistant Secretary, and a copy furnished to the
Superintendent. :

Board of Engincers to devise a system of sewerage for San Francisco—In February, 18g2, two
of the chairmen of committees in the Board of ‘Supervisors of San Francisco consulted Mr.
Davidson on a plan for organizing a Board of Engineers to devise a system of sewerage for
the city and county of San Francisco, an area of 27 ooo acres, or 42-188 square miles. Mr.
Davidson was familiar with this subject, having made a partial report to the Board of
Supervisors in April, 1886, in compliance with a resolution of that body, upon the main
features needed in such a system, and having given some of his time to other investigations
and studies relating to it. This report had been published in pamphlet form and a copy
sent to the Superintendent.

On March 7, the Board of Supervisors passed a resolution directing that Prof. George
Davidson of the United States Coast and Geodctic Survey, Col. Geo. H. Mendell, Corps
of Fngineers, U. S. Army, and Hon. Irving M. Scott of San Francisco, select two civil
engineers, and that these five persons shall then counstitute a board of engineers to devise
a system of sewerage for the City and County of San Francisco.

The Superintendent having, by authority of the President, authorized Mr. Davidson to
undertake this service, which was mainly one of advice and direction, he formally accepted
the position July 21, and towards the end of August the Board was organized by the selection
of two other engineers. It was decided to use the Coast Survey topographical map of
San Francisco peninsula as a basis for their duties, which involved decisions upon proposed
changes of grades of streets, studies for a comprehensive system of sewerage, etc.

Surveys for the Harbor Line Commission of the State of Washington—Reference was made in
the last annual report to the detail of Assistant J. J. Gilbert to execute certain special
surveys requested by the Harbor Line Commission of the State of Washington. This detail
took effect May r1, 1891.

At the beginning of the fiscal year 1892z Mr. Gilbert had completed the surveys of the
water fronts of the cities of Whatcom, New Whatcom, and Fairhaven, on Bellingham Bay;
he then proceeded to Olympia, where he prepared maps of these surveys for the use of the
Commission. _

On July 14, he began the survey of Olympia Harbor. The triangulation, topography,
and hydrography of this harbor were pushed to completion by August 15, the soundings
were then plotted, and a map of the harbor furnished to the Commission. He also, during
this period, located the harbor lines on the Whatcom and Fairhaven maps and described them
by courses and distances.

During the remainder of the season, which closed December 30, 1891, he completed the
triangulation, topography, and hydrography of the harbor of Port Townsend, and all of the
office work resulting from this and previous field work. Five copies of the chart of Port
Townsend were made for the use of the Commission; the harbor lines were located on these
copies, described by courses and distances and adjusted by latitudes and departures. This
was done also for the additional copies of the map of Olympia Harbor made for the
Commission.

On January 1, 1892, having been relieved from service with the Commission, Mr. Gilbert
returned to Coast Survey duty, and was engaged until early in April in inking and tracing
original sheets of his surveys for deposit in the archives, and in the preparation of records,
revision of computations, and other office work.
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In February, the Harbor Line Commission, through its President, Wm. F. Prosser, Esq.,
transmitted to the Superintendent a series of resolutions expressing its high appreciation
of the valuable services rendered to it in the discharge of its official duties by Mr. Gilbert,
and asking that he should be again detailed to aid it in work yet to be done.

This request having been complied with, and Mr. Gilbert having formally reported to the
Chairman of the Commission, he left Olympia April 18 for Port Angeles, where upon arrival,
he measured a preliminary base line nearly a mile long with a steel tape, and from this base
developed the triangulation. All other operations of the field work for this survey were
finished May 17, and on the 2oth he took up the triangulation, topography, and hydrography
required for the survey at Anacortes.

This work he completed at the end of June, and early in July, 189z, he began a similar
survey of the town and harbor of La Conner, reference to which will be made in the next
annual report.

Observations for the variations of lalitude at a station in Rockville, Maryiand: at a station in San
Francisco, California, and at a station in HHonoluln, Oaku, tn codperation with the work of the Inter-
national Geodelic Assvciation,

I. OgeservaTionNs AT RocxviLLeE, MARVLAND.

In conformity with a request from the International Geodetic Association that the Coast
and Geodetic Survey should aid it in its researches on the variations of latitude. Assistant
Edwir Smith was instructed in March, 1891, to make the preparations needed for mounting
a zenith telescope and transit, and fitting up a temporary observatory near his residence in
Rockville, Maryland, and as soon as practicable to begin the observations required, the
understanding being that this work was to be done as far as possible without interference
with his official duties as Chief of the Instrument Division, Coast and Geodetic Survey office.

Early in June, 1891, after all arrangements for the work had been completed, regular
observations were begun, and were kept up on every night, when weather permitted, until
the middle of July, 18¢2.

Eighty-eight pairs of stars were selected for observation from the Coast and Geodetic
Survey catalogue of stars for observations of latitude (App. 7, 1876). These pairs, which
extended over the twenty-four hours of right ascension, were arranged in fifteen groups.
A complete list of them, with the dates of observation, will be found in the report of the
results of the work which has been made by Assistant Charles A. Schott, Chicf of the Com-
puting Division, and which follows the report submitted by Mr. Smith, describing the
instruments and methods employed, and accompanied by illustrative drawings. These two
reports are published as Appendix No. 1, 1892, Part II. A preliminary report, prepared by
Assistants Schott and Smith, has been published as Bulletin No. 25.

II. OsservarTions AT SaN Francisco, CALIFORNIA.

The observations begun at Lafayette Park astronomical station, San Francisco, in May,
1891, by Assistant George Davidson, for investigating the variations of latitude were con-
tinued by him until after the close of the fiscal year 1892,

The duration of a night’s work was always six hours, with the number of pairs of stars
and triplets ranging from fourteen to eighteen in each of the eight groups, and two groups
were observed each night. When the season would permit, from two to three hours a night
additional were occupied by observationsof close circumpolars for the value of the micrometer.

Until December 13, 1891, zenith telescope No. 1 was used, and after that date No. 3, which
had been put in good order, and is a better instrument than No. 1.

The series of observations extends from May 27, 1891, to August z5, 1892, and includes
5 308 observations upon 283 stars, arranged in rz1 pairs and triplets. Special care was taken
to determine the values of the micrometer for each telescope; for No. 1, A Ursa: Minoris
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was observed on four nights near the beginning of the series, through twenty turns of the
micrometer at each fifth of a turn; near the middle of the series, A Urs® Minoris was
observed on three nights through thirty turns at each quarter of a turn; and at the end
of November, A Ursae Minoris on four nights through twenty-six turns at each quarter ot
a turn, making in all 1 205 observations for micrometer value of No. 1. In this work Mr.
Davidson was assisted by Mr. Edmonds, who noted and recorded the times and levels, and
by Mr. T. D. Davidson, who read the two levels at each turn. These micrometer observa-
tions were reduced by Subassistant Fremont Morse, who had completed the reduction before
leaving to take charge of a chronometric longitude party at Sitka, Alaska.

Early in February, 189z, Mr. Davidson made the first set of observations for value of
micrometer of zenith telescope No. 3. On two nights at each one-third turn, and on two
nights at each quarter turn, through fifteen turns the star B. A, C, 4165 was observed. Also,
a Ursaxz Minoris on two nights at each quarter turn, and on two nights at each one-fifth
turn, through thirty turns. In the latter part of April and early in May, 6 Urse Minoris
was observed at each half turn through thirty turns, and A Ursze Minoris through thirty
turns at each one-fifth turn, and on one night through ten turns at each one-tenth turn, Mr,
Edmonds noting the times and making the records, and Mr. T. D. Davidson reading the
levels.

As forming part of the latitude variation work, reference is here made to the close of
the observations in August, and to the final observations for micrometer value of zenith
tclescope No. 3,in September. These consisted of seven full nights on &« Ursze Minoris at
each one-fifth turn for thirty-two turns, and five full nights on A Urse Minoris for thirty-
two turns at each one-fifth turn. For a closer determination of the irregularity of one turn,
there were included in the series on a Ursz Minoris observations made on three nights
at each one-tenth turn for ten whole turns, and on each night in the series on A Ursa
Minoris observations at each tenth of a turn for ten turns. The total number of micrometer
observations for zenith telescope No. 3, is 4 402, to which must be added over one thousand
determinations by the method of collimation and by the microscope.

The observations for correction of the chronometer used in the latitude work were made
almost wholly by Messrs. Morse and Edmonds, and, in the absence of the latter, by Mr.
Kammerer. .

As a means towards ease, accuracy, and rapidity of reading, Mr. Davidson adopted
micrometer heads of black vulcanite, with white divisions, and large milled heads of the
same material. In March he proposed certain modifications to existing zenith telescopes,
with descriptions and sketches. In all of his experiments for new methods of detecting
irregularities in the micrometer screw, he acknowledges having received assistance and
advice from Mr. T. D. Davidson.

A part of the recerds of the San Francisco work has been received at the office, and, as
soon as all have been received and the necessary force of computers can be made available,
the reduction and discussion of the observations will be begun,

III. Osservations oAt Howorurv, Oanuv.

Assistant E. D. Preston, who was detailed to make the observations for investigating the
variations of latitude at Homnolulu, island of Oahu, has submitted a report of his work, which
is published as Appendix No. 2, to Part II, of this volume. It includes a reduction and dis-
cussion of his results.

Mr. Preston was accompanied to Honolulu by Dr, Marcuse, who represented the Inter-
national Geodetic Association, and was charged with making observations of a similar
character.

Between June 6, 1891, and June 25, 1892, which included the entire period of his latitude
work, Mr. Preston observed on 220 nights, and obtained 2 434 observations of latitude with
the zenith telescope. At intervals between the pairs of latitude stars, he observed for



REPORT FOR 1832—PART I. ABSTRACGTS OF ANNUAL OFFICE REPORTS. 95

gravity with one of the scts of the new half-second pendulum apparatus of the Survey, and
was thus enabled to obtain at his latitude station, and simultaneously with his latitude obser-
vations, upwards of 8oco measures of the force of gravity. ’

Observations were made also at this station on three days for the determination of the
magnetic elements. )

Details of observations made for latitude, gravity, and the magnetic elements at e¢leven
nther stations occupied by Mr. Preston, are given in his report. The most difficult of these
stations, and where the observations were of great importance, were those occupied on the
ascent to and at the summit of Mauna Kea, the highest peak of the Hawaiian Islands, which
has an elevation of nearly 14 ooo feet.

ABSTRACTS OF ANNUAL REPORTS FROM THE ASSISTANT IN CHARGE OF THE OFFICE,
THE HYDROGRAPHIC INSPECTOR, THE DISBURSING AGENT, THE ASSISTANT IN
CHARGE OF STATE SURVEYS, AND THE ASSISTANT IN CHARGE OF THE OFFICE OF
STANDARD WEIGHTS AND MEASURES.

ABSTRACT OF THE ANNUAL REPORT ‘OF THE ASSISTANT IN CHARGE OF THE OFFICE.

The annual report of Mr. B. A. Colonna, Assistant in charge of the Office, is given in full
in Office Report No. 1 towards the close of this volume. It is accompanied by the annual
reports of the chiefs of the several divisions of the office.

Reference is made in the report to the great need of additional force in the Computing,
Tidal, and Drawing Divisions, in order that no delays may occur in publishing the results of
the operations of the Survey in the forms of charts, coast pilots, and tide tables, the
demand for which has for some years been steadily on the increase. The decrease in the
number of charts issued for public use, as compared with the number for the fiscal year
1890, is due to the policy adopted, after careful examination, of economizing in the free dis-
tribution whenever practicable to do so without injury to the public service.

Great facilities have been gained for carrying on the work of chart printing by putting
into operation the new presses in the building on South Capitol Street, which was refitted
for the purposes of the printing office. With these presses, which are run by power supplied
by a gas engine, and with the new roller calendering press, all demands for charts have been
promptly supplied. The work of chart correcting, whereby all corrections in Aids to
Navigation are placed on the chart up to the dates of their issue, has been perfected by the
cordial coBperation of the Hydrographic and Engraving Divisions with the Chart Division.

Preparations for the exhibit of the Survey at the World’s Columbian Exposition are in
active progress.

The acquisition by the United States at the beginning of the fiscal year of the buildings
Nos. zor and zo3 New Jersey Avenue, known as the Butler buildings, and of No. 205, the
Coast and Geodetic Survey building, with the land adjoining it on the south, has greatly
facilitated the work of the office by providing additional room for field officers temporarily
assigned to office duty, by making it practicable to introduce much needed improvements in
heating and in sanitary arrangements, and by the erection of small buildings to be used as
observatories, and for the testing of field instruments.

The operations of the Boards organized by the Superintendent during the previous fiscal
year, on charts, on the library and archives, and on instruments and their construction,
have been very satisfactory.

On July e1, 1891, the Superintendent being absent on official business in Alaska, the
Assistant in charge of the Office was directed by the Secretary of the Treasury to perform
the duties of Superintendent during the absence of Dr. Mendenhall

Assistant Charles A. Schott, in charge of the Computing Division, in addition to the
direction and supervision of the labor of the several computers, has submitted some special



96 UNITED STATES COAST AND GEODETIC SURVEY.

reports of value, among which may be mentioned that relative to the completion of the
computations covering the triangulation of the State of Massachusetts, 1885 to 1889 inclusive,
comprising the determination in geographical position of 2z cg8 stations; the discussion of the
observations made at Rockville, Maryland, in 1891—g2 by Assistant Smith for investigating
the variations of latitude, and the reduction and discussion of the differential observations
for the horizontal component of the magnetic force at Los Angeles, California, recorded
from 1882 to 1889.

Mr. Schott continued to act as examiner of computers for the Civil Service Commission.

Under the direction of Mr. A. S. Christie, Chief of the Tidal Division, the tidal reduc-
tions and discussions have been kept up to date; a card index of the publications relating to
tides has been begun; the harmonic analysis of a year’s tides at eight stations has been in
progress or completed; tide tables for the Atlantic Coast for the year 1893 were prepared
and published, and those for the Pacific Coast sent to press; and methods of abbreviating the
labor of tabulation in the harmonic anaiysis of the tides have been studied and will soon be
introduced in the reductions.

Mr. Christie has given much attention to the question of a periodical fluctuation of sea
level, having a period identical with that of the variation of latitude now under investigation
by astronomers. Upon this subject he will make a special report.

Assistant W, H. Dennis, Chief of the Drawing Division, reports a considerable increase
in calls from the various Departments of the Government and from the public for tracings
from the original sheets of surveys and for other information. The tabular statement of
information furnished in response to these calls, which accompanies his report, will be incor-
porated in Table No. 3 towards the end of this volume. Eleven drawings of charts to be
engraved on copper and twenty drawings of charts to be published by photolithography
were finished, Drawings for new editions of twenty-one charts were revised and corrected.

The most important engravings finished during the year, as reported by Assistant H.
G. Ogden, Chief of the Engraving Division, were those of the general coast charts of the
Pacific Coast from Point St. George to Cape L.ookout, scale 1~200 ooo, and the general coast
chart Mobile Bay to Atchafalaya Bay, scale 1-400 oco. The publication of this chart will
complete the first edition of the general charts of the Gulf Coast. A large number of plates
of important charts were materially advanced, including the new sailing charts of the
Atlantic Coast; the chart of Nantucket Shoals, on the Mercator projection, extending west-
ward to Montauk Point; the remaining coast and harbor charts of the coast of Maine, and
the coast charts of Florida Bay.

Mr. Ogden refers in terms of much gratification to the improvements in and additions
to the plate printing office, which have brought it upto a high standard of efficiency. The
interruption of work incident to the removal and refitting of the printing establishment
would have been the cause of much delay in the issue of charts under the conditions preva-
lent a year ago.

In the electrotyping and photographing rooms, under the immediate charge of Mr. D.
C. Chapman, the thorough overhauling of the batteries a year ago has resulted in an
increased ratio of deposit of copper for the quantity of zinc consumed.

Mr. Ogden has continued to serve as a member of the United States Board on Geographic
Names, and in questions referred to this Board, and in matters of detail relating to engrav-
ing and photolithographing he acknowledges very satisfactory aid rendered by Mr. Eugene
Rhodes.

‘fhe Chart Division has continued in charge of Assistant Gershom Bradford. The total
issue of charts, which represents the work of the division, was practically the same as that
of the last year, and about z per cent larger than the average issue of the four years preced-
ing. The issue of 18go was anomalous in regard to free distribution; were this omitted, the
increase over the average would be about 10 per cent. The net sales, which are the indica-
tion of the popular demand, as compared with the average of the four years, have decreased
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in the number of copies less than 2 per cent, and have increased in value 4 per cent. Mr.
Bradford suggests that as the tendency in commerce is towards the use of vessels of larger
size, and of steamers in place of sailing vessels, the number of charts required may be
expected to be proportionally less.

A new edition of the Catalogue of Charts for 1892 was published in April. It contains
489 titles,

A list of new charts published during the year from engraved plates and by photo-
lithography accompanies Mr, Bradford’s report.

Mr. M. W. Wines, Chief of the Miscellaneous Division, and as such in charge of the
supply of the publications of the Survey to sales agents, the receipt and distribution of the
annual reports, coast pilots,and tide tables, the making up of requisitions for printing and
binding, etc, submits with his annual report a tabular statement showing the aggregate
in number and value of the charts, coast pilots, and tide tables transmitted to sales agents
during the fiscal year; a statement of the publications of the Survey sent to press, and of
those received from the Public Printer; and a table showing the distribution, domestic and
foreign, of the annual reports of the Superintendent.

Among the papers of value, of which separate editions were published during the year
and made available for distribution without charge to applicants, may be named the follow-
ing: Appendix No. 10—i18go, The Gulf Stream, Methods of the Investigation and Results of
the Research; Appendix No. 16-—18g0, The relation of the Yard to the Metre; Appendix No.
17—1890, Address of Assistant Davidson, Delegate from the United States at the Ninth Con-
ference of the International Geodetic Association; and Appendix No, 18—1890, The National
Prototypes of the Standard Metre and Kilogramme.

Assistant Edwin Swith, Chief of the Instrument Division, submits with his annual
report tabular statements for file in the archives showing what instruments were repaired
during the fiscal year, what were reconstructed, what were wholly made in the instrument
shop, and what instruments and apparatus were repaired or constructed for the Office of
Standard Weights and Measures. Also a list of instruments and apparatus purchased for
the use of the Survey.

Special attention was given by Mr. Smith and by Mr. E. G. Fischer, chief instrument
maker, to the reconstruction of zenith telescope No. 3, intended for the use of Assistant
Davidson in his observations forinvestigating the variations of latitude. Before it was for-
warded to San Francisco, Assistants Schott, Woodward, and T'ittmann, a committee appointed
by the Superintendent to examine the instrument, reported very favorably upon it.

Progress was made in the construction of the duplex base bars from designs by Assist-
ant Eimbeck, and these bars will be completed, it is expected, for exhibition at the World's
Columbian Exposition,

Much time was given to changes in and additions to the half-second pendulum apparatus
which had been used by the Superintendent on the Pacific Coast and in Alaska; these changes
involved experimental work which was in progress throughout the year. A great gain in
time and facilities for pendulum experiments was effected by the transfer of the base
pendulum station of the Survey from the Smithsonian Institution to aroom in the basement of
the office. This pendulum room, the laboratories, and the comparing vault have now ample
illumination by the electric light.

In the Library and Archives Division, under the direction of its chief, Mr. Francis H.
Parsons, a number of improvements have been begun or completed during the year, intended
to facilitate access to the records and results of the Survey. Portfolios have been provided
for the collection of maps, and over a thousand pamphlets have been arranged by the decimal
system, and placed in tin cases duly labeled. Nearly nine hundred volumes of books and
atlases were prepared for binding and sent to the Government bindery. All books purchased
were selected by the library committee, and of these the greater part were works of reference

8, Ex. 87—
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of a valuable character. It is anticipated that the increased space soon to be gained by
the transfer of the library to a much larger room in the Butler building, and by the compi-
lation of a complete catalogue, which will then become practicable, will add greatly to the
usefulness of the library.

During the year Mr. Parsons visited, by direction of the Superintendent, a number of
public libraries in the principal cities of the New England and Middle States, and attended
the conferences of the Association of American Librarians at Lakewood, New Jersey, Balti-
more, Maryland, and Washington, D. C.

In the Office Division, under the immediate direction of Assistant in charge, the follow-
ing-named persons continued to serve: Dr. W. B. French as executive and financial clerk;
Mr. E. B. Wills as registry and file clerk; Miss Kate Lawn, Miss Ida Peck, and Miss Sophie
Hein as typewriters and copying clerks. Miss F. Cadel served also as typewriter and copying
clerk until her transfer to the Indian Department, July z1. In the office of the Superin-
tendent, Mr. W_ B. Chilton continued to act as clerk. He prepared the indexes to the annual
reports, and aided in proof reading, in addition to his other duties. '

ABSTRACT OF THE ANNUAL REPORT OF THE HYDROGRAPHIC INSPECTOR.

Lieut. Comdr. Seth M. Ackley, U. S. N., Hydrographic-Inspector, Coast and Geodetic
Survey, in his annual report to the Superintendent of hydrographic operations in the field
and in the office, published as Office Report No. 2, summarizes briefly the work executed by
hydrographic parties in charge of naval officers on the Atlantic and Pacific Coasts; refers
to the annual reports of the Hydrographic and the Coast Pilot divisions of his office,; and
urges strongly the need of two new steamers to take the place of the old and worn-out vessels
on the Atlantic and Pacific Coasts.

Alluding to the recent completion of the hydrography of Nantucket Shoals, Lieut.
Comdr. Ackley observes that it was one of the most difficult pieces of work of that nature
that the Survey ever accomplished. Other resurveys of importance, made necessary by
changes, natural and artificial, since the surveys of upwards of forty years ago, were those
of Mobile Bay and Entrance, completed in the spring of 1892, and of Boston Bay and Harbor
begun towards the close of the fiscal year.

Appended to the reports of the Hydrographic Inspector is a tabular statement giving full
statistics of hydrographic surveys executed during the year. Also lists of naval officers
attached to the Survey during the fiscal year and of those in the service at its close.

Lieut. Robert T. Jasper, U. S. N., Chief of the Hydrographic Division, in submitting his
annual report, acknowledges the steady industry of the hydrographic draughtsmen, Messrs.
W. C. Willenbucher and F. C. Donn, who have made special efforts to keep the work up to
datein the absence of Mr. E. Willenbucher on account of illness. Mr. E. Wyvill continued
to serve as clerk and draughtsman in Lieut. Jasper’s office in a highly satisfactory manner.
All of the Notices to Mariners issued during the year were compiled and read in proof in
this Division.

The annual report of the Coast Pilot Division is submitted by Lieut. E. H. Tillman,
U. 8. N,, who was assigned to duty as its chief on October 8, 189r. He expresses his gratifica-
tion at the prompt publication of Part IV, United States Coast Pilot, Atlantic Coast, Point
Judith to New York, second edition. He began the revision and correction of the first edition
of this work as one of his earliest duties; the manuscript was completed and sent to the printer
in March, 1892; all proof was read and final proofs returned towards the end of June, and
the edition was received at the office 2 month later. Progress was made in the preparation
of the manuscript of Part ITI, of the same series, including the coast from Cape Ann to Point
Judith. For the purpose of verifyingsailing directions and making examinations of reported
dangers within these limits, Lieut. Tillman took the field June 23, accompanied by Mr.
Eugene Veith, who had been assigned to the Division September 1g.
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Mr. J. H. Roeth continued to serve as clerk in the office of the Hydrographic Inspector,
and Mr. Talbot Pulizzi as copyist in the Coast Pilot Division.

ABSTRACT OF THE ANNUAL REPORT OF THE DISBURSING AGENT,

The annual report of the disbursing agent, Mr. John W. Parsons (Office Report No. 3),
indicates that the accounts of the Survey have been examined and adjusted, and settlements
effected during the year with the system and promptness characteristic of that officer. With
but few exceptional cases the vouchers for expenditures were made up and forwarded to the
accounting officers of the Treasury during the month next following that in which the
expenditures were incurred.

A thorough investigation of the books, accounts, and vouchers of the office, made in
October, 1891, by an examining committee appointed by the Secretary of the Treasury,
proved that the accounts were in exact balance entirely to the satisfaction of the Department.

Mr. Parsons is now preparing, and has well advanced towards completion, the annual
report of the expenditures of the Survey for the fiscal year, to be forwarded to the Secretary
of the Treasury for transmission to Congress. This document, which is always a work of
great labor, is printed in connection with Office Report No. 3.

Mr. N. G. Henry served during the year as confidential clerk and cashier; Mr. A. B.
Simons, as clerk since January 4, 1892; Miss Paula E. Smith, as writer until her resignation,
February 2g, 1892; Mrs, A. C. Sturges, as clerk from April 26, 1892, and Miss A. F. Carlisle, as
writer during the year, when not occupied as a confidential typewriter to the Superintendent.

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF STATE SURVEYS.

Assistant George A. Fairfield, who has been on duty during the year in immediate charge

of State surveys, by assignment of the Superintendent, has submitted a report of the work
executed since the date of his assignment, March 27, 1891, to June 30, 1892, by the several
parties under his charge operating under that paragraph of the Sundry Civil Act which
provides for furnishing points to State surveys, etc. (Office Report No. 4).
; Mr. Fairfield states concisely the progress made in the triangulation of the States of New
Jersey, Tennessee, Wisconsin, and Minnesota. He recapitulates the expenditures made for
these State surveys during the fiscal year, and the total amounts expended in the same States
since geodetic operations were begun in them.

ABSTRACT OF THE ANNUAL REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF
STANDARD WEIGHTS AND MEASURES,

The annual report of Assistant O. H. Tittmann, in charge of the office of Standard
Weights and Measures is published as Office Report No. 3.

During Mr. Tittmann’s absence on field duty from July 20 to October rr, 1891, this office
was in charge of Assistant Edwin Smith.

In addition to the comparisons of length, of weight, and of thermometers, called for by
several branches of the Government service, and by private corporations and individuals,
which constituted much of the current work, verifications of alcoholometers and saccharom-
eters were made for the Internal Revenue Bureau; a set of customary and metric weights and
measures was furnished to the State of Idaho; a redetermination of the bench standard, a
steel bar 100 feet long, used for comparison of surveying and engineering tape measures, was
made ; and observations were begun for determining the relation between two British
Standard Yards and the National Prototype Metre No. 11. Since these comparisons were
completed it has been found that their result will not change the legal relation, established
for commercial purposes in the United States, of the yard to the metre; namely,

1 metre==39 3700 inches.

During the year a balance of precision, constructed for this office by Rueprecht, of
Vienna, was received. It will be mounted permanently as soon as a suitable balance room
can be built for it.
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Mr. Tittmann has submitted for publication as an appendix to the annual report for
1892 a paper, prepared at his request by Mr. John F. Hayford, on the symbolic solution by
least squares of cquations for determining the coefficients of weights, the cases considered
being such as arise constantly in determining the values of series of weights in use in the
office and in commerce.

Mr. L. A. Fischer, adjuster, was on duty throughout the year, and made all of the obser-
vations and computations required during Mr. Tittmann’s absence.

SUB-OFFICES.

Sub-ofiice in Philadelphia —The charge of this office was continued with Assistant S. C.
McCorkle throughout the fiscal year, Information was supplied as heretofore to several
departments of the United States Government represented by officers on duty in the city,
and also to the city authorities. Copies of charts, tide tables, annual reports and appendices
were furnished in compliance with requests from the Engineer Corps, U.S. Army, the Light-
house Inspector, the Branch Hydrographic Office of the Navy, the Weather Bureau, the Navy
Pay Corps, the officers of the Circuit Court, and District Attorney, and the custodian of the
Post Office building. Also to the City Bureau of Surveys, the Philadelphia Maritime
Exchange, the Franklin Institute, the Engineers Club, etc. Many applicants for information
called in person. The number of visitors during the year was 734.

In March a visit was made to the office by the Superintendent. Facilities were afforded
during the year to the following officers of the Survey on duty at various periods in Phila-
delphia: Assistants H. L. Whiting, R. Meade Bache, H. G. Ogden, Andrew Braid, R. A. Marr,
E. E. Haskell, and Mr. F. H. Parsons, Chief of the Library and Archives Division of the
office.

Reference has been made under a preceding headingto the establishment of an automatic
tide gauge on South Wharves, Philadelphia, the general supervision of which was assigned
to Mr. McCorkle.

Sub-office in San Francisco.—At the Sub-office in San Francisco, which has been as heretofore
in charge of Assistant George Davidson, the many inquiries from various sources were
answered, and data supplied to numerous applicants.. Mr. Davidson attended to all official
correspondence, and conferred with his oolleagues whenever they desired. He furnished
part of the equipment of his party to Assistant Dickins for his triangulation towards Cape
Mendocino, and loaned him a 20-inch theodolite. Assistants McGrath and Turner of the
Alaska parties were largely outfitted from his party equipment; a vertical circle for time
observations was loaned to Mr. Turner and one to Subassistant Morse for use at Sitka. Chro-
nometers were supplied to Assistant Pratt at Tacoma and to Mr. Morse at Sitka. Some of
those used by Mr. T. D. Davidson on trips between Tacoma and Sitka were also furnished
from the Sub-office equipment.

Assistant James S. Lawson was on duty in the Sub-office throughout the year, and had
charge of it during Mr. Davidson’s absence on field duty.

Mr. F. W. Edmonds, clerk, assisted Mr. Davidson in the Lafayette Park Observatory;
observed for time for the latitude observations and for the Sausalito tidal station, and referred
the tide staff at that station to the bench marks by spirit-leveling. In June he executed the
very arduous duty of posting two heliotropers on Mount Conness, reaching the summit after
an ascent through more than so miles of snow. In August, he posted two heliotropers on
Scott Mountain for the party of Mr, Dickins,

Mr. Ferdinand Westdahl, draughtsman, was on duty at the Sub-office during most of the
year, part of the time in assisting Mr. Dickins in the reduction of his season’s work and in
making such drawings and tracings as were needed, and part of the timein filing and arrang-
ing all of the tracings in the office. In May, 1892, he was directed to join Mr. Dickins in the
field.
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The charge of the equipments of the Survey in the office storeroom was continued with
Vicente Denis, messenger and porter. He assists in all transfers of instruments and equip-
ments, and winds the observatory chronometers and astronomical clock.

Subassistant Morse made out in December the annual inventory of Coast and Geodetic
Survey property in Mr. Davidson’s charge.

CONCLUDING STATEMENT.

The following-named officers were specially employed under the direction of the Super-
intendent; Assistant George A. Fairfield in the immediate supervision of State Surveys;
Assistant R. S. Woodward in studies and investigations relating to improved forms of base-
measuring apparatus and their efficiency in the field; Assistant Andrew Braid as executive
officer to the Superintendent; Assistant O. H. Tittmann in charge of the office of Standard
Weights and Measures, and Assistant Edward Goodfellow in the preparation for publication
and the editing of the annual reports and bulletins of the Survey.

Questions of international importance now pending, the adjustment of which depends
partly upon a satisfactory definition and delineation of the shore lines of Alaska, and upon the
correct location of its boundary lines as related to those of the British Possessions in North
America, have made it incumbent upon the Superintendent to advance the surveys of that
Territory to the extent of the means afforded by Congress, and to provide for the publication
of their results at the earliest dates practicable.

During the year a third edition of the Pacific Coast Pilot of Alaska from Dixon
Entrance to Yakutat Bay was published, the text having been revised and corrected by Mr.
Charles Junken, civilian expert, from the latest surveys. He compiled also & chart of Behm
Canal, southeastern Alaska, and a sailing chart of the Entrance to Bering Sea, and is now
collecting material for Part II of the Alaska Coast Pilot, to cover the coast of that Territory
from Yakutat Bay, westward, including the Aleutian Chain, Bering Sea, and the Arctic
Ocean.

In order to reach a settlement of the points of difference between Great Britain and the
United States in the matter of the boundary line between Alaska and the British Possessions
in North America, the President has appointed the Superintendent as United States Com-
missioner to confer with the British Commissioner, Hon. W. F. King, chief astronomer of
the Dominion of Canada, and to devise plans and methods for organizing and sending to the
field at an early date the surveying parties whose joint operations will be satisfactory to
both Governments.
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FIELD AND OFFICE DETAILS.

TABULAR STATEMENTS AND ANNUAL OFFICE REPORTS.

TasLe No. 1.

Distribution of the field parties of the Coast and Geodetic Survey upon the Atlantic,
Gulf of Mexico, and Pacific Coasts, and in the interior of the United States during the fiscal
year ending June 3o, 1892. -

TasLE No, 2.

Statistics of field and office work of the Coast and Geodetic Survey for the fiscal year
*892, and total to June 30, 1892.
: TaeLE No. 3.

Information furnished to Departments of the Government in reply to special requests,
and to individuals upon application, during the fiscal year ending June 3o, 1892.
Orrice RerorT No. 1.

Report of the Assistant in charge of the Office for the fiscal year ending June 3o, 1892.

Orrice Rerort No. 2.

Report of the Hydrographicf Inspector for the fiscal year ending June 30, 1892.

Orrice RerorT No. 3.

Report of the Disbursing Agent for the fiscal year ending June 30, 1892.

Orrice RerorT No. 4.

Report of the Assistant in charge of State Surveys for the fiscal year 1892,

Orrice Rerort No. 5.

Report of the Assistant in charge of the Office of Standard Weights and Measures for

the fiscal year ending June 3o, 1892.
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TABLE No. 1—18¢2.

Distribution of the Field Parties of the Coast and Geodetic Survey upon the Atlantic, Gulf of Mexico, and
Pacific Cousts, and in the intertor of the United States during the fiscal year ending June 30, 1892.

1.—EASTERN DIVISION-STATES EAST OF THE MISSISSIPPI RIVER.

. Maine.

. Vermout.
. Massachusetts.
. Rhode Island,

- O B

. Connecticut.

. New Hampshire,

-

. New York.

w

. New Jersey.
9. Pennsyivania.
10. Delaware.

11. Maryland.

18. Virginia. 18. Alabama. 23. Indiana.

14. North Carolna. 19. Mississippi, 24. Illinois.

15. Seath Carolina, 20. Michigan, 25. West Virginia.,
16. Georgia. 21. Wiscousin. 26. Kentucky.

17. F¥lorida. 22. Ohio. 27. Tennessee,

12. District of Columbia.

States.

! Parties, :

Operations.

Persons conducting operations.

TLocalities of work,

Maine. e

MARIDG e e e e -

Massachugetts ... _

Massachusetts mmweweme

Massachusetts _______.__.

Massachusettd meemevmeas

TopogTaphy voemmmeaeee

Topography ccewccmmme-

TOPOETAPDY oo

Topography meeemeeemm-

Hydrography ...

Topography weemeemmen-

Hydrography . emmeeee--

TopographY ccamaeeaee

© Stehman Forney, assistaut ..

Joseph Hergeshceimer, assistant; H.
T. Marshall and B. H. (iriswold,
recorders, season of 1892; James
H. Van Horn, recorder, season of
1891.

J. A. Flemer, subassistant; James
F. Mitchell, Edward Sanford, and
Sprigg Chesley, recorders,

Stehman Forney, sssistant; J. Xa
Merril], recorder,

Lient. L. K. Reynolds, U. 8. N, as-
sistant; Eusign B. H. Tillman, U.
8. N., in charge of Coast Pilot ex-
aminations; Eugene Veith, re-
corder,

Continuation of the topographic survey of the
8choodic Lakes towards the Northeastern Bound-
ary Monument. (See also subsequent Leadings
in Maine and in Texas.)

Topogruphie and hydrographic eurvey of the
Schoodic Lakes from Grand Lake northwardly.
{Ses aleo Florida, weat coast.}

Topographical survey of Chipuneticock Lake, the
lower lake of the Schoodic Lakes, Maine and New
Brunswick. (See also Massachusetts and District
of Columbia.)

Detailed topographic survey of the east and west
shores of the Kennebec River from Gardiner to
Augusts, including the cities of Augusta and Gar-
diner and the towns of Hallowell, Chelsea, and
Raundolph. (Bee also previous heading in Maine,
and Iater one in Texas.)

Hydrographic examinations for the Coast Pilot be-
tween Cape Ann and Point Judith. {See alse
notice of hydrography of Nantucket S8hoals.)

R. M. Bache, assistapt. . oecme—m---; Topographical resurvey of Boaton Bay and Harbor,

Lieut. W. F. Low, U. B. N, assist-
ant; Lieut, C. 8. Ripley, U. 8. N;
C. H. Deetz, draftaman; Paymas-
ter's Yeoman R. W. Steveus, U.
8. N.; 8hip’s Writer Wm. B, Proc-
tor, U.B. N.

J. A. Flemer, subassistant__...____ _

Town boundary surveys. Honry L. Whiting, assistant; C. H.

Van Ordon, assistant.

! (See also Pennsylvania.)

. Hydrographie resurvey of Boston Bay and Harbor.

Topographica! survey of a designated area in the
vicinity of Plymouth, Mass. (See also Rhode Ts-
land and District of Columbia.)

Continuation of the surveys of town boundaries for
the State of Massachusetts. Bervice as a member
of the Missigsippi River Commission.
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TABLE No. 1.

Xtates.

Durties. Operatious,

Pursons conducting operations,

Localities of work.

Massachusetts comeo o,

Massachusetts o coue e

Massachusetts L ooooneo .

Masaachusetts

Masgachusetts

Massachusetts ...

Ehods Tsland

Rhode Island

Rhode Island

Connecticut

Connecticut ...

New York

New YOrk commmocmecceas

10 . Hydrography eeeeo.
11 Hydrographyaeememeemo
12 Hydrograph¥.oeeemea-
13 Topography —_

14

15 Hydrographic examina-

tion,

16 Tidal observations _..._|
17 Tidal observations aa——
18~ Topograply e
19

| drography-
20 : Triangulation and to-
pography.

21! Topography and hy-
drography.

¢
|

22 ‘ Hydrograph¥.ee-

|

I

: Topography and hy- | W. 1. Vinal, ssaistant

i

i

Lieut. Edward M. Hughes, U. 8. N,
assistant; Lieut. W. L. Burdick,
U.8.N.; Ensigna W.W. Buchanan,
W. B. Hogatt, and J. W. Omaun,
U.8 N.

Lieut, C. E. Vreeland, U, 8. N,, as-
gistant; Lieut. H, Kimmell, U. 8.
N.; Busigns W. C. P. Muir, J. H.
Rohirbacher, and Benj. Wright, U,
8. N.; Assist. Engr. W, W. White,
U.S8. N, until July 30; Assist. Engr.
W. H. P. Creighton, U. 8. N,;
Assist. Surg. E. 8. Bogart, Jr., U.
8. N, seagon of 1891; for the sea-
son of 1892, Lisut. Johu Gibson,
U. 8. N.; Ensigns W, C. P. Muir
and M. K. Eyre, U. 8. N.; Assist.
Surg. J. A. Guthrie, U. 8. N,

Lieut. L. K. Reynolds, U. 8. N,,
assistant ; Engigns Thos. W, Ryan,
Jobn Gibson, and Hugh Rodman,
U. 8. N.; Pay Yeoman J. McC.
Tiffany, U. 8. N., and Seaman
hmor_y Stineman, recorder,

D. B. Wainwright, assistant.; Wal-

ter B, Hindmarsh, foreman; R, J.!

McAdory, recorder; W. T. Oliver
and L. W, Cottman, recorders.

Physical hydrography__ Henry L. Marindin, assistant; Ho-
mer P. Ritter, expert observer; l‘

M. V. Safford and C. E. Menden-
tall, recorders (season of 1891); H.
P. Ritter, expert observer; M. V.

Completion of the hydrographic resurvey of Nan-
tucket Shoals. (See also Georgia, Florida, and
Alabama.)

| Completion of the hydrographic resurvey of Nan-
| tucket Shoals. (See also Virginia and South Caro-

lina.)

: Completion of the hydrographic resurvey of Nan-
tucket Shoals. (See also preceding heading in
State of Massachusetts.)

Detailed topographical survey of the north shore of
Nantucket Sound from Falmouth Heights to Hy-

i

‘ annis Light. (See alsn District of Columbia.}

|

i

Physical hydrography. Completion of the physical

hydrographic surver of the south coast of the
‘ island of Nantucket from Weeweder to Smiths
l Point, and similar survey begun on the south
| coast of Marthas Vineyard.

i

Bafford and George 0. Glavis, re- '

corders, 1892,

Lieut. Rdward M. Hughes, U. 8. N,
aesistaut; Lieut. W. L. Burdick,
U. 8. N.; Ensigns W. W. Bu-
chanan, W, B. Hoggatt, and J. W
Oman, U. 8. N.

Hydrographic examination in the vicinity of Squip-
j nocket Ridge Shosal.
i and Alabama.)

(See also Georgia, Fiorida,

P

N.G. Herreshoff, voluntary observer.’ Automatic tide-gauge record continued at Bristol,

neers.
J. A. Flemer, subassistant; D. 8.
Chesley, rodman.

W. C. Hodgkius, assistant

Q. T. Tardella, assistant coeecmmeamn.

Lieut. W. P. Elliott, U. 8. N., assist-

ant; Lieut. Hiero Tuylor, U 8. N.; |

Ensigns C. P. Eaton and E. T,
Witherspoon, U. 8. N.; Pay Yeo-
man R. W. Btevens, and Ship's
‘Writer W. B, Proctor. :

R. L

: Officers of the U. 8. Corps of Engi- - Establishment of an automatic tidal station at Fort

Adams, Newport, R. I.

Detailed topographical survey of Coasters Harbor
Island for the Navy Department. (S8ee also Maine
and District of Columbia.)

Topographic and hydrographic survey of the Con-
necticut River from Chester to Hartford. (See
also Florida and Alabams.)

Topographical survey of the Connecticut River and
triangulation incidental thereto carried from Mid-
dletown to Hartford, (Ses alsc District of Colum-
bia and Special Operations.)

TFopographic and hydrographic resarveys on the
south coast of Long Island, extending from South-
ampton towards Montauk Point.

Hydrographic surveys in Sheiter Island Sound,
Great and Little Peconic Bay, and approachen,
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Stales,

Parties,
'

Operations.

|

Persuns conducting operations.

New York -

New York. e

New Yorko oo o

|

New Jersey e e i

New Jersey o __ I

Now Jersey —coweommn |

|

Pennsylvania_ ..o

i
i
|
Penneyvanin. oooe e
Pennsylvania and Dela- !

ware, !

Maryland

Maryland

District of Columbia ...

District of Columbia __...

District of Columbia ___

District of Columbia ...

District of Columbia ... _

District of Columbia ___..

Virginie —coocmocac oo

24

2

o

26

2

=3

28

2!

<

30

3

-

Longitude determina- |
tions and observatione |
1
for latitude. i
i
Topography and trian-
gulation,

Tidal operations .__,_,-3’
i

Triangulation _________

Tidal observations .....-

32

34

35

36

37

Topography —cee !

Geodetic operations ___.

Topography and hy—.

drography.
Tidal observations ____.
Topographical additions
and revisions,
leconnaissance and tri-

angulation.

Trigonemetricrl  eon-

nection.
Variations of latitude_.
Tidal obeervations____. ‘

Topography _ . ._______ :

Topograyhy . i

C. H. Sinclair, assistant; G. R. Puat-

nam, aid,

John W. Donn, assistant;

Baldwin, acting aid.

A. L.

Under direction of Lieuts. C. A. F.
Fiagler and Herbert Deakyue,

Corps of Enginecers U, 8. A,
F. D. Granger, sssistant____

J. G. Spaulding, tidal observer

Prof. E. A. Bowser, acting assistant_

R. A. Marr; E. E. Haskell, expert

observer,

8. C. McCorkle, assistaut; G. B. !

Thomag, tidal ohserver.

R. M. Bache, assistant

W. C. Hodgkins, assistant__

J. B. Boutelie, computer_. _

Edwin Smith, assistunt___ ...

Localities of work,

Determination by exchanges of telegraphic signals
of the longitude lines Albany-Detroit, Detroit-
Chicago, aud Chicago-Minneapolis. Observatious
for latitude at Chicago. (See aleo Ohio and In-
diana, Minnesota and Nebraska, Missouri and Cali-
fornia, Avizona and Texas,)

Topographical survey of the Hudson River con-
tinued. TDretermination of position for lighthouss
proposed to be built on O0ld Orchard 8hoal.
also District of Columbia.)

Establishment of an automatic tidal station at Wil-
lets Poiut, Long Island, N, Y.

(Bee

Determination of points cn ranges in nse by New-
. York Harbor pilots, (See also Kansas.)

E Continuation of tidal record at the automatic tidal
|

station at Sandy Hook, N. J.
! Geodetic operations. Continuation of reconnais-
: sance and triangulatior in the southwestern part
i of the State of New Jersey.
'; Topographic and hydrographic surveys on the coast
i of New Jersey batween Atlantic City and Cape
i {See also District of Columbia. )
‘ Establishmwent of an automatic tidal station on

May.

i south wharves, Philadelphia.

| at Philadelphia.)

! Completion of the topography of the Delaware
River water front of the City of Philadelphia.
(Ree also Maasachusetts,)

{See also suboffice

Reconnaissance and triangulation for the location
of the beundary line between the States of Penn-

{‘ sylvania and Delaware. (See also Conpecticut,
I District of Columbia, and Bpecial Operaticns.)
! Connection of the astronomical station at Rock-
; ville, Md., with the transcontinental arc of the
‘ triavgulation.
5 Observatione tor the variations of latitude at a sta-
! tion in Rockville, Md., in coiiperation with the
work of the International Geodetic Association.

A. S, Christie, chief of tidal divisivn = Establishuient of un automatic tidalstation at the

T.8.C and G, 8. office.

John W, Donn, assistant . ..

W. C. Hodgking, assistant.__.

J. A. Flemer, subassistant

Determipation of gee-  J. A. Flemer, subassistant ... ——

{
graphieal position. ‘
Hydrography _eeono_. J

Physical hydrography._.

E. E. Haskell, assictant ____

J. B. Baylor, assistant o cameeee—

Navy Yard, Washiugton, D. C.

Topographical surveys of a designated' area of 1
square mile in the District of Columbia on scales
of 1~20 000, 1-30 000, and 140 000 for purposes of

(8ee also New York.)

Topographical surveys of a designated area of 1
square mile in the District of Columbia on scales
of 1-2¢ 800, 1-30 000, and 140 0G0 for purposes of
comparizon,

comparison.

(See algo Connocticut, Pennsylva-
via, and Delaware, and Special Operations.)

Topographical surveys of a designated area of 1
square mile in the District of Columbia on scales
of 1-20 000, 1-30 000, and 1-40 000 for purposes of
comparigen. (See alsc Maine, Massachusetts, and
Rhode Island.}

Location jn position of the astrophysical station of
the Smithsonian Institution. (See also Maine,
Massachusetts, and Rhode Island.)

Hydrographic resurvey of part of the upper end of
‘Washington Channel, Potomac River.

Surveys of parte of the waters of the State of Vir-
ginia fur the location and delineation of the limits
of uyster beds. (See also Middle Division.}
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States, Parties. E Operationa. Persons conducting operationa. Localities of work,

Virginis —e-ceecmcam—ea- 42 | Triangulation, topog- | C. H. Boyd, assistant ; 0. L. Gerd- | Triangulation, topography, and hydrography of the
raphy, sod hydrog- aer, recorder. Appomattox River, Va. (See also Georgia.)
raphy.

Vitginla e 43 | Hydrographic exami- | Lisut. O. E. Vreeland, U. 8 N., ns- | Hydrographic examinations of the ehoal off Cape
nations. gistant, Charles, Va. (See also Massachusetts and South

Carolira, )
Virginia 44 | Geodetic leveling oo Tn2ac Winstod o mmeawecamen—wea=-| Line of loveling of precision run between Old Point

Virginia

Bouth Carolina - e}

i

Georgla

GOOTZIB —ecemmmmmmsaman!

Florida . cmme oo el

) AT o Te £ R —

Florida memmmme e e

FloXida cmemcpommme e

Tiorida and Alabama .|

Alah

PR N

Michigan, Wisconsin,
Ohio, Indisos, snd
Iliinois.

45 E Topographical addi-

% tione and revisions.
1
i

46 |

5

47 i Tida! observations_.__.

Hydrography —ceeeoe-

48 | Hydrography

49

Tidal observations .. __

51 . Hydrographic examina-
; tion.
|

62 | Triangulation and to-
i pography.
i

63 : Triangulstion, topog-
i raphy, and hydrog-

Geodetic loveling ...}

raphy.
54
55 | Hydrographyeee-acmee-
56 | Triangulation .oceacewwe.
51 | Magneticobservations__

Homer P. Ritter, axpert observer.._

Lisut. C. B. Vreeeland, U. 8. N,
assistant; Lieut. John Gibson,
U.8.N.; Ensigns W. O. P. Muir,
J. H. Rohrbacher, M. K. Eyre, and
B. Wright, U. 8. N.; Asst. Surg.
E. §. Bogert, U.S. N.

Eugene Veithand Arthur J. Qollyer,
tidal observers.

" Lieut. K. M. Hughen, U. 8. N., as-

sistant; Eosigns G, W. Kline,
W.W. Buchenan,and J. W, Oman,
U.8.N.; J.L.Dunn, observer and
recorder.

Isaac Winston, assistant; F. A.
Young, subassistant ; J. L. Bart-
lett and J. W. Thompson, re-
corders,

Isaac Winston, assistant; C. C. Yates
and F. V, Moss, tidal observers.

Lient. E. M. Hughes, U. 8, N., 8-
pistant,

Joseph Hergesheimer,
M. A. Coles, recorder.

asaigtant ;

P. A. Welker, subassistant; H. L.
Stidham, recorder; George O.
Glavis.

J.B. Baylor, assistant ; W.1. Vinal,
assistant ; 0. Jacob, Jr., recorder ;
E. E, Torrey, foreman.

Lieut. E. M. Hughes, U. B. N, as
sistant ; Lieut. W. L. Burdick,
U.8.N.; Ensiges W.W. Buchanan,
Hugh Rodmen, W. B. Hoggatt,
Geo. W. Kline, and J. W, Oman,
U. 8. N.; J. W. Dunn, master-at-
arms, observer.

F. W, Perkins, assistant; W, B. Fair-
fiald, subassistant ; H. B. vonder
Trenck, recorder; R. E. Duvall,
foreman.

J. B, Baylor, assistant —aeeeeuee. ..

Comfort -and Richmond, Va.
and Missouri.)
Topographicaladditions and revistonsin the vicinity
of 01d Point Comfort, Newport News, and of Lam-
bert Poiut, Elizabeth River, Va.
Hydrographic survey of Beaufort River, 8. C., and
vicinity. {(See also Massachusetts and Virginia.}

(8ee also Florida

Close of the tidal record ut the antomatic tidal sta-
tion on Tybee Island, Ga.

Hydrographic examination at the entrance to St.
8imon Sound, Ga. (See also Massachusetts, Ala-
bams, and Florida.)

Line of leveling of precision carried from 8t. Au-
gustine to Cedar Keys. (Bee also Virginia, Mis-
souri, and Kansas.)

Establishment of automatic tidal stations at St.
Augustine and Cedar Keys, east and west coasts
of Florida. (Ses also Virginia, Missouri, and
Kansas.)

Hydrographic examination in Eey Weat Harbor,
Fla. (Seo also Massachusetts, Goorgia, and Ala-
bama.}

Trianguiation and topography of the Caloosahatchee
RBiver, west coast of Florids. (Bee also Maine.)

Triangulation, topography, and hydrography of
Blackwater Bay, Yellow River, and Weaver River
in continuation of the survey of Pensacola Bay
and tributaries.

Triangulation, topography, and beach measurement
for the connection of the surveys of Perdido and
Mobile Bays. (See also Michigan, Wiscounsin, Tn-
diana, Ohio, Illinois, Virginis, and District of
Columbia,}

Hydrographic survey of the lower part of Mobile
Bay, Ala., inciuding the main entrance, Grant's
FPass, and the dredged channel. (Kee also Massa-
chusetts, Florida, and Georgia.)

Continustion of the primary triangulation in Ala-
bama southward and southwestward towards a
connection with the triangulation of the Gulf
const. (See also Kansas and Colorado.)

Magnetic observations at stations in Michigan,
‘Wisconsin, Ohio, Indians, and Illinois, and also
im Washingten, D, C., and Richmond, Va



REPORT FOR 1892—PART L.

TABLE No. 1.

DISTRIBUTION OF

FIELD PARTIES, 109

Btates. Parties. j

1
Operations. i

Persons conducting operations.

Localities of work.

WiEsCONBIN cme i cememee 58

Ohio and Indians ..o

o0

Tndigna e e

i
West Virginia . ___.__ 61

]
TENNEIFOE - mmeem e e 62 !

Geodetic operations

tions.

Measurement of pri-
mary base line.

Connection of base
with triangulation,

Geodetic operations ...

——--! Prof. J. E. Davies, acting assistant..

59 Longitude determina- : (. H. Sinclair, assistant ; G. R. Put-

nam, aid.

A. T, Mosmsn, assistant; R. B, Wood-
ward, assistant ; O. H, Tittmann,
assistant ; Prof. J. H. Gore, Mr.
J. T. Hayford, and Mr, John
8. Siebert, acting aids; Messra.
Th. Gjertsen, Robert Penington,
and F. B. Cape, recorders; Mr. E.
E. Torrey, foreman.

A.T.Mosman, assistant; W. B, Fair-
field, subassistant; J. 8. Siebert,
aid ; E. E. Torrey, foreman.

Prof. A, H. Buchanan, acting assist-
ant.

Occupation of stations in continuation of the tri-
angulation of the Btate of Wisconsin,

Daterminations of the geographical position of sta-
tiona in Ohio and Indiana as s measure prelimi-
nary to the correct location of the boundary line
between those States.

Measurement of a primsry base line at Holton,
Ripley County, Ind.

Connection of the Kanawha base line, St. Albans,
W. Va., with the tranmscontinental triangnla-
tion.,

Geodetic operations. Extension of the triangula-

tion in eastern Teunesses to connect with the tri-

angulation of the State of Kentucky.

II.—MIDDLE DIVISION—STATES AND TERRITORIES BETWEEN THE MISSISSIPPI RIVER
AND THE ROCKY MOUNTAINS.

28. Minnesota.

29, North Dakota,
30. South Dakota.

81. Towa.

82. Nebraska.
33. Missourl.

34, Kansas.
35. Arkansas.

86. Indian Territory.

37. Oklahoma Territory.
38. Louisiana.
89, Texas,

States. Parties.’

Qperations. ‘

Persons conducting operations.

Localities of work.

Minnesota. «cememe e e

Minnesota and Nebraska!

Minnesota and Towa.... 65
MABBOUT e 66
Missouri and Kansas..__ 67
Kansas .. ____ ... a8
|
Kansas and Colorado. ... 69

Longitude determina- €. H. Sinclair, assistant ; G. R. Put- ;

ticuns.

|
Maguetic observations _. J. B. Baylor, asasistant cmcecee——

nam, aid ; A. C. Pease, recorder.

Longitude determina- ‘ C. H. Sinclair, assistant; Prof, H.
tions. B. Pritchett, director of the Wash-
ington Obseorvatory, St, Louis, Mo.
Geodetic leveling ... Issac Winston, assistant; F. A.
Yourg, subsssistant; Irving
Hitz, recorder.
Triangulation F D G A istant 3 M. A.
Coles, recorder.
Trisngulation .| F. W. Perkins, assistant; W. B.

Fairfield, subaseistant ; H. L. 8tid-
ham, recordsr; R. E. Duvall,
foreman.

|
1
|
i

63 (ieodetic operations ___. Prof. W. R. Heag, acting assistant..’ Geodetic operstions. Reconnaissance for connect-

ing the triangulation of the State of Minnesota
with that of Wisconsin, and occupation of sta-
tions in those States. Connection of the Sneli-
ing Avenue Base and the azimuth station at the
University of Minnesota with a bench mnark of
precise leveling established on the 8t. Paul City
Courthonse by the Misaimsippi River Commission.

Determination by exchanges of telegraphic signals of
the primary longitnde line, Minneapolis~-Omaha.
(See also New York, Ohio, Indiana, Missouri, Cal-
ifornia, Arizona, apd Texas.)

Magnetic observations at stationsin the States of
Minnesota aud Iowa. (See also Eastera Division.)

Determination of the longitude of Macon City, Mo.,
by exchanges of telegraphic signals with St.
Y.ouis, and observations for the lntitude of Macon
City. (8ee also New York, Chio, Indiana, Cali-
fornia, Ar{zons, and Texas.)

Ex ion of the tr tinental line of geodetic
leveling to the westward from Jefferson City, Mo.
Line of leveling of precision carried southward
from Holliday, Kans., towards Fort Smith, Ark.
(8ee also Virginia and Florida.}

Extension to the westward in Kansas of the trans-
continents] triangulation wear the thirty-ninth
parallel. (See also New York.)

Triangulation along or near the thirty-ninth par-
allel continued in western Kansas and sastern
Colorado. (See aleo Alabama.) 4
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States
TEXAB e e |
!
i
Texas o}
TeXUB oo

Parties,

Persops conducting operations.

Localities of work.

Operations,
<0 | Triangnlation, topog-
raphy, and hydrog-
raphy.
i
|
71 | Reconnaissance..______

72 : Magnetic observations

H. G. Ogden, assistant; C. L. Gard-
ner, recorder.

Stehman Forney, assistant ___.__.__

RR. E. Halter, assistant; L. G. Schultz

Examinatious and surveys required at the mouth
of Brazos River, Tex., to locate the new chan-

nel and other recent improvements.

Completion of the reconnaissance for a triangula-
tion of the boundary line between the United
States and Mexico along the Rio Grande from
El Paso, Tex., to Sanderson Teak. (See also
Maine.)

Reccrd of the differentiai values of the magnetic
elements continued, and absolute values of these
elements determined monthly at the auntomatic
registry station, San Antonic, Tex.

IIL.—WESTERN DIVISION—STATES AND TERRITORIES BETWEEN THE
ROCKY MOUNTAINS AND THE PACIFIC.

40. Catifornia.
41, Oregon.
42, Washington,

43. 1daho.

44, Montana.

456, Wyoming.

46. Nevada.
47. Titah Territory,
48, Colorado.

49, Arizona Territory.
50. Territory of New Mexico,

i
States or Territories. ‘ Partie:

o A i
California, Avizona, and ;
New Mexico.

California, Arizona, and
New Mexico.

|

California _____.___ —

California ...

Californin - oo e

Californif e oo

Californit ool

Oregon and Washington |

|
]

Oregon and Washington

Washington ______.____

Operations.

@

!
i
|
|
i
i
1
{
|

Deteyminations of Iati- | C. H. Sinclair, assistant; G. BR. Put~

i
1
'

Topography and trian- | A F. Rodgers, assistant ; John Nel~ !

|
l
i
1
|
i

Primary triangulation_.’ E. ¥. Dicking, assistant; ¥. West-

|

72 Relocation and re-
i marking of the Unit-
| ed States and Mexi-
' can boundary line. |

7.

tude, longitude, and
the magnetic ele-
mente.

T4

gulation,

K
i and observations for
‘1 the variation of jati-
| tude.

ki

77 Marking of & trial

conrse for steam ves- |
' sela.
8
7
pography.

80 Hydrography. oo
i
!

!

8] - Hydrography._ _...__..
|
|

82 ‘ Reconnaissanceand tri-

i angulation.

. . |
Persons condacting operationa, |

Localities of work.

A, T. Mosman, assistant, and mem-
berofthe International Boundary !
Commission. i

nany, aid; O. B. French, observer
and recorder.

#on, subassistant,

Primary triangulation George Davidson, assistant ; Jas. 8.

Lawson, assistant; Fremont
Morse, subassistant; F. W. Ed-
monds, T. D. Davidson, G. J. Kam-
merer.

Tidul observations._.... George Davidson, assistant; ¥. W. i

Edmonds; Emmet Gray, tidal ob- ;

Rerver. i
Lieut. D. Delehanty, U. 8, N, as-

sistant; Lieut.J. B. Blish, U.S. N, |

dahl, draftsman and cbserver.

Triangnlation and to- / Cleveland Rockwell, assistant; J.C. |

Carruthers, recorder (part of sea-
son).

Lieut. J. M. Helm, U. 8. N., assist-
ant; Xusigns A. N. Mayer and J.
M. Poyer, U.B. N.; W.'W. Joynes,
Pay Yeoman.

Tieut. D. Delehanty, U. 8. N, as-
sistant; Lieut. Jas, B. Blish, U.8.
N.; Eusigns L. J. Clark and J.G.
Doyle, U. 8. N.

Boundary line between the United States and

Mexico. (See Special Operations).

TDeterminations of latitude, longitude, and the mag-
netic elements at points en the boundary line be-
tween the United States and Mexjco.
headingsin Eastern and Western Divisions.)

{See also

Completion of the topographical survey of the coast
of California from Cape S8an Martin to Point Sur.
Triangulation for completing the topographical
survey of S8an Francisco Entrance.

Occupation of astation in continuation of the pri-
mary trizngulation of the Pacific Coast ; observa-
tions for the variation of latitude, ete.

Tidal record continued at the automatic tidal sta-
tion at Sausalito, bay of S8an Francisco.

Trial course for steam vessels laid off in San Fran-
cisco Bay for the use of the Union Iron Works.

TReconnaissance and occupation of statidns in con-
tinuation of the primary triangulation north of
San Francisco Bay.

Triangulation and topograpby of the Columbia
River from above Vancouver toward the Cascades.

Hydrographic surveys on the coast of Oregon, be-
tween Cape Meares and Cape Kiwanda, and in
Willapa Bay and Grays Harbor, coast of Wash-
ington.

Hydrographic survey of the coast of Washington
south of Cape Flattery between James Island and
Osett [sland. (See also California.)

J. F. Pratt, assistant

Reconnai and triangulation for a rerarvey of
the harbor of Beattle, and for the survey of Shil
shole Bay,
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States.

Washington ..__

“Washington

Washington !

Wyoming

Utah and Colorado__.

]
: Parties.

83 Chronometric longi- * J. F. Pratt, assistant .

85

Triangulation,

Operations,

tudes and triangula-
lation,

topog-
raphy, and hydrog-
raphy.

Topography and hy-
drographby.

Telographic longitudes;

latitudeand magypetic
observations.

{  Persons conduecting operations,

J. J. Gilbert, assistant,

" Lieut. W. P. Ray, U. 5. N., assist-
ant; Ensigns Albert .. Key, Harry
George, and Edward Moale, Jr.,
U.8 N.

C. H. Binclair, asgistant; G. K. Put-
nam, aid.

|

Primary triangulation.. William Eimbeck, assistant; P. A.

Welker, subassistant; O, B. Freach
and B, L. Faris, recorders.

Localities of work,

Traunsportation of chronometers for difference of
longitude between Tacoma, Washington, and
Sitka, Aleska.
the shore line and resurvey of the hydrography
of Tacoma Harbor.

Triangulation fur the revision of

Triangulation, topography, snd hydrography of
harbors in Puget Sound, for the Harbor Line
Commission of the State of Washington. (See
aleo Special Operations.

Continuation of the shore line and hydrographic
survey of Washington Bound. (See Division of
Alaska.)

Exchanges of telegraphic signals for determining
the longitude of a station in the Yellowstone
National Park. Observations for latitude and the
magnetic elements.

Occupation of stations in Utab and Colorado for
advancing to the eastward the transcontinental
triangulation near the thirty-ninth parallel,

IV.—THE DIVISION OF ALASKA, INCLUDING ITS COASTS
OCEAN, ON BERING SEA, AND ON THE ARCTIC OCEAN; ALSO ITSINLETS, SOUNDS,

H
Territory. i

Southeastern Alaska ____3

i

BORDERING ON THE PACIFIC

BAYS, RIVERS, AND THE ALEUTIAN AND PRIBILOF ISLANDS,

Parties,

89

Operations.

i Persons conducting operations.
i

Localities of work.

Southeastern Alaska .._.

Southeastern Alaska _._.

Southeastern Alasks

90

o1

92

Chronometric longi-
latitude and
magnetic observations,
Base megsurement, tri-
angulation, latitude,
and magnetic obser-

tudes;

vations, longitudes
by chronometer and
moon culminations,

Hydrographicandshore
line surveys.

- Lieut. Comdr. H. B. Mansfield,U.8. |
N., assistant (Beason of 1881);

Lieut. E. J. Dorn, U 8. N.; En-
signs H. C. Poundstone, W. L.
Howard, F. L. Chapin, W. G.
Miller, and W. H, Faust, U.8.N.;
Pasged Assistunt Surgeon H. T.
Percy, U. 8 N., and Assistant
Engineer T. F. Carter, U. 8. N.
. Lieut. Comdr. W I, Moore, .8, N.,
\‘ assistant (season of 1892); Lieut, C.
| W Jungen, U. 8. N.; Ensigns H.
C. Poundstone, W. L, Howard, F.
L. Chapin, and Glennie Tarbox, U,
8. N.; Passed Assistant Surgeon C.
J. Decker, U. 8. N., and Assist-
ant Engincer T. F. Carter, U.8. N.
Lieut. W. P. Ray, U. 8. N., Assist-
ant; Ensigns C. P, Eaton, Harry
George, and E. T. Witherspoon,
U.B. N
Fremont Morse, subassietant; T. D.
Davidson and B. H. Randolph,
recorders.
J. E. McGrath, assistant; J. H, Tur-
ner, subassistant,

| Lient. Giles B. Harber, U. 8. N., as-
gistant; Lieut. H. 8. Chase, U. 8.
N.; Lieunt. J. B. Blish, U. 8. N.;
Ensigns L. J. Clark, J. G. Doyle,
and Benj. Wright, U. 8. N.; As-
sistant Surgeon @. T. Smith,
U. 8. N.

!

Base measurement, triangulation, shore line and
hydrographic surveys in Behm Canal and vicin-
ity, southeastern Alaska,

Triangulation and shore line and hydrographic
surveys in Boca de Quadra, Clarence Strait,and
Bervillagigede Chanusl, and Keku Straits,

Dixon Entrance north of the boundary and be-
tween Cape Chacon and Cape Fox.

Chronometric longitude work, and observations for
latitude end the magnetic elements at Sitks,
Alaska,

Trigonometrical operations for the determination
of the geographical position of Mt. St. Elias; ob-
servstions for latitude and tho magnetic elements
and determinations of longitude by chronometer
expeditions and by moon culminations at a sta-
tion on Yakutat Bay.

Hydrographic ard shore line surveys of Yakutat
Bay.
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TABLE No. 1.

SPECIAL OPERATIONS.

Partien,{ Persons conducting operations. Localitier and nature of work.
|
No.1 | W. C. Hodgkins, assistant, in coiiperation with Benj. H. Smith and | Survey of the boundary line between the States of Pennsylvania and
! Daniel Farra, surveyors for the Joint Commmission. Delaware,
2 , James B. Baylor, a Physical hydrography; surveys of parts of the waters of the State of
Virginia for the location and delineation of oyster beds.
3 | C. H. Boyd, assistant, Completion of gurveys for the Chickamauga and Chattanooga National
'3 Park.
A. T. Mosman, assistant; C.H. Sinclair, assistant; G. R. Putnam,aid_| Preliminary investigation of the meridian boundary line hetween the
States of Ohio and Indiana,
& | A, T. Mosmau, assistant and United States Commissioner; O, H,8in- | Determinstions in latitude and longitude of points on tho boundary
clair, assistant, and G. R, Putram, aid, line between the United States and Mexico, selected by the Interna-
tional Boundary Commission. 3
6 i George Davidson, assistant Examinations relating to the United States post office site, San Fran-
! cisco, and service as & member of a Board of Engineers to devise a
system of sewerage for the city and county of 8an Francisco.
7§ J. J. Gilbert, assistant___ . P Surveys for the Harbor Line Commission of the State of Washington.
8 | Edwin Smith, assistant; George Davidson, assistant, anl K. D. Pres- Opservations at Rockville, Md., at S8an Francisco, Cal., and at Hono-

!

]

{ .

t ton, assistant.

Iuts, Hawaiian Islands, for inveatigating the varistions of latitude
in coliperation with the work of the International Geodetic Associa-
tiomn,




UNITED STATES COAST AND GEODETIC

TABLE No. 2—1892.

Statistics of field and office work of the Coast and Geodetic

and total to June 30, 1892,

SURVEY. 1i3

Survey for the fiscal year 1892,

; ; i S
- Total to | During fiscal | Total to
i June 30, 18g1.0  year rsgo. {June 30, 1392,
RECONNAISSANCE, |
i o
Area in square statute miles ____ ... ... ... __. | 403 150 I8 180 427 330
Parties, number of .. o .
BASE LINES.
Primary, number of . _ ____ . ... 15 I 16
Primary, length of, in statute miles_ ___ .o ____ ... i 101 4 105
Subordinate, number of . ..o ________ . _______ ... ... : 133 I 139
Subordinate and beach measures, length of ... _____..._____ i 523 22 530
TRIANGULATION,
Area in square statute miles. - . .. oo ____.. 264 977 22 200 287 186
Stations occupied for horizontal measures. number of ._____| 13 410 205 | 13 621
Geographical positions determined, number of _______.____ 25 274 499 25 773
Stations occupied for vertical measures, number of ... __ __ 931 17 G478
Elevations determined trigonometrically, number of . ______ 2 327 72 2 g9
Heights of permanent bench marks by spirit-leveling, |
number of L. ... 331 8g |/ G306
Lines of spirit leveling, length of, in statute miles._._____._ 4 285 339 4 6z}
Triangulation and leveling parties, number of ... _ . - oo . f 23 el
i ;
ASTRONOMICAL WORK. : !
| i !
Azimuth stations, number of_..__.._._,_____.._____.‘___1j 232 4 ‘ 236
Latitude stations, number of ____ . ______________________. 366 13| 381
Longitude stations, telegraphic, numberof _.__ . ______ ... ! rér o¥ | 170 1
Longitade stations, chronometric or lunar, number of . ____| irg 115
Astronomical parties, number of ... . _____ . _._o._.______ R S,
MAGNETIC WORK. '
Stations occupied, number of - ... __________ 857 29} | 886
. . . . 1
Magnetic observatories in operation ____..__.____________ O b S
Magnetic parties, number of ______________________ .| _________. [ DO,
GRAVITY MEASURES, l
Home stations occupied, number of .___ ____________._____ 26 x§ ! 27
. . . i :
Foreign stations occupied, number of ..._________________ ] 21 S 25
Parties, number of __.. __.__._____.__._.._ B 2

* Inaddition to these nine stations, two old stations were redetermined.
1 In addition to this station, two old stations were redetermined,
1 There were also fourteen old stations re-occupicd.

*+ One old station also was re-cccupied,

8. Ex. 37~—8

2 There were also three former stations re-occupied,
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TABLE No. 2.

( Total to During fiscal | Total to |
! June 30, 18qg1. vear 18g2. | June 7o, 1892, |
|
TOPOGRAPHY. l ,
Area surveyed, in square statute miles oo _._ ——— 36 393 I ozz | 37 41§ |
1 Length of general coast, in statute miles (o _____ q 831 I 024 * 10 $63 |
Length of shore line, in statute miles, including rivers, ' |
creeks, and ponds ______ . . .. ... . 97 613 816 ! 98 229
Length of roads, in statute miles. oo oo o .. ) 47 bz | 581 ‘\ 48 233
Topographical parties, number of .. ... | 23 [
HYDROGRAPHY, {
i
Parties, number of, in charge of naval officers ... j.__ e b “
Parties, number of, in charge of civilian officers. ... . ____________ & ‘
Number of miles (geographical) run while sounding..____. ! 472 014 IT 355 ; J
Area sounded, in square geographical miles ... . _____.] 153 300 | 3 474 l }
Mites run additional of outside or decp-sea soundings._..__ I 92’ 0% ] ]
Number of soundings «oou e ooamceee comce e oo el 20322 R 6 ~ 431 772 20 531 (38 |
Deep-sea soundings - .- .o L : 13 270 f,.,,__-_.__,,”j 13 270 |
Decp-sca temperature observations. ... ... .__.______ 17 955 T [ 17 5% i
Current stations, number of, occupied by hvdrographic ! ’ | ) (
PATLIES L L el | 184 | !
Deep-sea current stations, number of ____________________ IS o I S, :
Deep-sca subcurrent observations, number of _____________ { ..____--._-..-‘.-_ﬂ O
Deep-sea surface current observations, number of. oo ... ________. R
Specimens of battom, number of . . ___.__..._. : I3 633 160 13 87y
Automatic tide gauges established oo oo } 99 4 103
Automatic tide gauges discontinued .. .. ___.__.__ 93 1 :
Parties doing tidal work exclusively ._...____ [ S o]
Parties doing tidal work in connection with hydrogiaphic
work 18
Staff and box gauges established . naaeoo oo ---_;._.__! 2 152 62
Staff and box gauges discontinued . ea cc e oo e oo e f 2 150 63 7
RECORDS. |
Triangulation, originals, number of volumes__________.____ 6 o021 200 6 221 }
Triangulation, originals, number of cahiers. ... __.__.__._ ' ! 8 .
Astronomical observations, originals, number of volumes-ﬂ‘ 25 2 006 |
Astronomical observations, originals, number of cahiers. . {oweecoeeooo 2 4 .. _. .- .-_i
Magnetic observations, originals, number of volumes ______ 2 | 633 I
Magnetic observations, originals, number of cahiers_ ..__._ 49 o]
Pendulum observations, originals, number of volumes. ____ 8 ool
Duplicates of above, number of volumes . ... ______ : 221 | 6 741 |
Dupticates of above, number of cahiers._._______________ | I : 88 ;’ ______________ |
Geodetic leveling observations, number of vols., originals_ . 73 . {
Guodetic leveling observations, number of vols., duplicates,f _____________ (-3
Computations, number of volumes..____....___ ————————— E 4 345 7 4 352
Computations, number of calders_..__. . ._._____________ e e 156 | !
Hydrographic soundings and angles, originals, number of | t
volumes 11 g26 330 12 256
Hydrographic soundings and angles, duplicates, number of 1 i
VOIS o e e ; 3 714 236 - 3 9:0
f




REPORT FOR 1892—PART 1. STATISTICS OF FIELD AND OFFICE WORK.

TABLE No. 2.

|
{

Total to During fiscal : Total to

i

June zo, 1891. vear 18g2. Junc 30, 1852
Tidal and current observations, originals, number of vols. _ El 82 4 742
Tidal and current observations, duplicates. number of vols, 3 o 3 141
Aggregate vears of record from automatic tide gauges . ____ 8% 2848
Tidal stations for which reductions have been made. ____ 1 3 I 50
Aggregate vears of record reduced .. ________________.___ 12 308
MAPS AND CHARTS, .
Topographic maps, originals 2 020 | 66 2 0h0
Hydrographic charts, originals - oo oo : 2 230 .3 54 2 510
ENGRAVING AND PRINTING, ;

Finished charts published from engraved plates, toial num. ‘ i

ber of L el ‘ 494 s suy
Engraved charts withdrawn from circulation . _______.____._ : I73 o ! 182
Eugraved plates of preliminary charts and diagrams for the | |

Coast and Geodetic Survey reports, number of  _________ 723 5 729
Electrotvp: plates made —.. .o ______________ 2 228 53 2 231
Charts published by photolithography, number of ____ S 16G 21 1o~
Charts published by photolithography withdrawn from cir- :

culation. oo oo _____._.__. e 33 el _
Engraved plates of Coast Pilot charts __.____.____ e e 8o ... o
Engraved plates of Coast Pilot views ____________________ ' 104 e
Printed sheets of maps and charts distributed ... _______ 833 =77 2z 67s
Printed sheets of maps and charts deposited with sale agents_. 401 195 25 Hoo
Printed sheets of maps and charts sold at Coast and Geo- |

detic Survey office o boy L . :

* Beginning July 1, 1884, to and including Juna 30, 1zue,
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UNITED STATES COAST AND GEODETIC SURVEY.

TABLE No. 3—1802.

Information fuvnished to Departments of the Government in reply to special requests, and to individuals
upon application during the fiscal year ending June 30, 1892.

Dsate. Name. Data furnished.
1891,
July 2| O. M. Carter, Captain U. 8. Engincers_. Tracing from hydrographic sheets of survey of bar at 5t. Simon Sound, Ga
8 | B. E. Cobley, 8t. Ignace, Mich Change of maguetic declination at Mackinac Island botween 1825 and 1840,
and the present time. Annual change in 1891, and approximate declina-
tion at the island,
7 | W, N. Whelan, Philadelphia. Height above the ocean of the bench mark at the Great Bridge, 8t. Louis, Mo,
® | H. B. Hains, Surveyor General, N.J . Date of maximum annual change in the secular variation for Jamestown,
| N. J., with reference for the State.
9! br. F. E. Stewart, Wilmington, Del Difference in time of S8andy Hook and Cape May Lighthouses.
9 ] For steamer Macalester, Washington, D. C ________________ Table of distances on the Potomac River.
10 : J. B. Kaufman, County Surveyor, Franklin County, Pa____! Copy of Appendix No. 11, i889. The distribution of the magnetic declina-
tion in the United States for the epoch, 1890,
11 | W. W. Duflield & Son, Civil Engineers, Pineville, Ky ______ Pamphlets relating to terrestrial magnetism, four; bulletins two and
charts two.
13 | Rev. C. W. Baldwin, Becrstary of the American University..| Drawing and tracing of the site of the American University, in the District
of Columbia.
16 : C. J. Reed, 224 High 8t. Orange, N. J Five pamphlets and two charts relating to maguetic observationsand results,
16 | Warren, Chapman, and Farqubar, Newport, R. I _ Tracings from topographic sheets of the shore line of Staten Island from
Rossville to Port Richmond.
18 | Amos Roman, Anacortes, Wash. Tracing from hydrographic sheet of survey of Anucortes or Ship Harbor,
[ Washington.
21 " E. E. Ely, Surveyor, Fredonia, N. ¥ oo —wrem-n{ Change of magnetic declination between 1790 and 1805 at Fredonia and at
} Dunkirk, N. Y. i
23 : H. W. Clarke, Syracuse, N, ¥ Astronomical latitude of nine stations on Boundary line between New York
i eand Penasylvania as determined in 1879.
24 | Peter C. Hains, Lieut. Col. U. 8. Engineers _______.______.| Tracings from surveys of the hydrography of parts of the Potomac River.
25 { Aspenwall and Lincoln, Boston, Mags __..ao.. —memmname w—| Blue prints from tracings of topegraphical survey of Vinalhaven and North
Haven, Mo,
G. B. Kenniston, Boothbay Blue printa from tracings of topographical survey of Boothbay and vicinity
Me.
25 | U. 8. Engineers. Tracing of hydrography, vicinity of Valiant Rock, and channels at Plum
Gut Jsland and Gardiners Bay, Long Island Sound.
28 | United States Fish Commission Projection on scale 1-40 000 of parts of the coast of South Carolina.
29 | W. C. Church, N. ¥ Heights of three trigonometrical stations in Westchester County, N. Y.
29 | W. 8, Stanton, Major U. 8. Engineers oo mmawee| Magnetic declination at Tennant Harbor, Me., in 1855, and change since
that date.
80 | Henry Mitchell, Nantucket, Masa Tracing of topography of part of Nantuckset Istand.
80 | Peter C. Hains, Lieut. Uol. U. 8. Engineers.. .. _.ceecuee.| Description of bench mark, Lynnhaven Inlet, Va.
Aug. 4| Poter C. Hains, Lieut. Col. U. 8. Engineers_.........ceae_.| Tracings from hydrographic sheet of survey of Lynnhaven Roada, Va.
4 | G. L. Gillespie, Lieut, Col. U. 8 Engineers__...___...____..| Description of bench snark, Holland Landing, Jamaics Bay, N. Y.
6 | A. W. Rice, New Britain, Conn Expression for and diagram of the secular variation of the maguotic declina-
tion in vicinity of Hartford, Conn.
8 | J. PrBogart, Engineer Connecticut Fish Commission _______| Tracing of the topography and hydrography of the Connecticut shore from
b Greenwich Point to Long Neck Point.
9 | Miles Rock, Engineer of Guatemala Boundary. . ......____| Tifteen projections on a scale of 1-200000, and one on scale of 1-500 000,
10 | U. 8. Engineers_____ | Tracings from original topographicalsheets of parts of Narragansett Bay, R. L.
10 | United States Geological Survey Projection on the Clarke spheroid, plotted on the charts of the Louisiana
coast, - .
14 | J. N. McClintock, Concord, N. H oo s mne e | G00gTaphical position of five stations in New Hampshire and Massachusetts.
18 | United States Fish Commission Tracings of topographical and hydrographical sheeta of the survey of Stono

River, 8. Q.
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TABLE No. 3.

Date.

1891.

\ug.

Sept.

Out.

21

10

10
10
10

21
22
23

24
24
26
28

Name.

Data furnished.

Suite of North Caroling

J. K. Atbott, South Miils, (amden Counry, N. €

W. 8. Stanton, Major UL X Engineers oo ooamoaas

C. E. Hopkins, Civil Engineer._

8. B. McKee, Port Henry, New York, Tron Ore Company.__
S H. Rice, Ukiah, Calo_________ . E
W. K. Nottingham, Civil Engineer and (Jomzt}' Sarveyor, i

Eastviile, Va. i
AL W, Nhea

S, K. Rice, County Surveyor, Ukiah, Cal

r, Philadeiphin

J. N. MceClintoels, Civil Engincer, Convord, N. a2
F. J. Baker, Civil Engineer, San ¥Franciseo, Cal oo

M. . Meriwcther, Secretary Board of Trade, Jackson, Tenn.

L. Turuer, Washington, . C
W. H. Tinker, City Engineer, Coronade, Calo oo
J. W. Powell, Director United Stutes Geological Survey._.__

T. G. Hazard, Narragansett Pier, RO E.
J. E.

Harriman, Civil Engineer, Corpus Christi, Tex

P. B.
A G,

Ihod, Pestige, Wis

Cox, Surveyor, Grafton, Va

v

W. starswood, Boyden, N. C
J. N. McClintock, Civil Engineer, Boston, Mazs

Peter ¢, Haius, Lieut. Col. U. 8. Eugiue:

N. H. Farquhar, Commodore U, 8. N., Chief of Bureau of
Yards and Docks,

State of North Carolina

D. Lane, Bellair, N, C

Hon. John Goode .
Dr. W. B. Reaife
. M. Hendley, W,

i, Centra

C. H. Haswell, Civi} Engineer, Now York coeco oo i

J. W. Powell, Director Geological Survey.
J. Wooldridge, Washington, D, C___.

E. 8 Starr, Philadelphia ._____

¥. A. Mahan, Capt. U. 8. Engineers __
D. C. Houston, Cul. U, 8. Engineers __
F. A. Mabhan, Capt. 7. 8, Engineers
State of North Carolina

James Wickersham, Tacoma, Wa
. N. Howard, Washingtou, D. ¢ H

T. W. Bymons, Capt. U, 8 Kogineers oo __ ¢
Carter, Macy & Co., New York, N. Y .. .

Cracings of original hydrographic sheets Nos. 1871 and 1877, showing loca-

tion of oyster beds.

Magnetic declination on North River for 1704, 1785, and 1861, with bearings
former and present, of an old line,

Magnetic declinatiou at Narraguagus Bay, Pond Island, Me., in 1851 and
1891,

Anxlytical expression for the magneiic declination at Rome, X. Y., for the
period 1780~1890.

Reyports on magnetic declination in Essex Conuty, N. ¥.

Tatitude of Black Rock, Round Rock, and Chemise Monntain.

Ditlerence between local and standard time at Eastville, Timesandazimuth
of Polaris at elongation.

Magnetic declination at Philadeljhia for the period 1884 to 1891,

Geographical positions of gix stations near Shelter Cove, Cal,

Azimuth and digtance State House, Boston, to station Powderborn 23
appendices 6 and 7 of 1884: 8 of 1885; 8 of 1888,

Geographical positions and geodetic data for thirty-six puinis in or near
Golden Gate Park, 8an Krancisco.

Heights from spirvit-leveling of several bench muarks from the Memphis-
Charleston and Mobile & Oliio Railroads. .

Distance {air line) from Washingtan, D. C,, to Pensacola, Fla.

Deseription of bench mark, 8an Diego, Cal.

Geographic positions and descriptions of stations, vicinity of Poughkeepsie,
N Y. V

Description of Station Meeting House Hill, 2.

Twenty-one geographic positions, descriptions of stations, and geodetic data,
triangnlation of part of Laguna Madre, Tex.

Projection Tables.

Aprendices 7 of 1888; 11 of 1580, and Bulletin No. 14 relating to terrestrial
magnetism,

Height of Moores Mountain, N. C.

List of 127 geographical positions, distances, and arimuths, vicinity of
Boston.

Tracing of shore line of Lyunhaven Bay, Va.

Geographical positions of trigonometrical stations, Port Orchard and Sin-
clair Inlet, Oregon,

Duplicate and tracings of original hydrographic sheets Nos. 1871 and 1877,
{Oyster bed surveys.}

Three pamphlets on terrestrial magnetism, and three isogonic charts for

1885 and 1890,

! Boundary line between Maryland and Virginia, plotted on chart.
© Copies of maps in the Kohl collection at tiie State Department.
i Distances from New York City to Delaware Breakwater, and te Philadel-

phia, Norfulk, and Newpert News.
Instructions for making maguetic observations and pamphlets relating
thereto.

i Descriptions of twenty-two trigonometrical stations in southern Louisiana.
{ Geographical positions of pruminent points in the District of Columbia,

and historical notes on the same.
Latitude and longitude of Odenton and Edgewood, Md., and Barbourville,
Va.
Descriptions of twelve bemch marks, New Jersey, Delaware, and Virginia.
Tracing of topography and hydrography of Guitford Harbor, Conn,

1 Description of bench mark, Delaware Breakwater.

Duplicate and tracing of original hydrographic sheet 1839,
surTYvey,)

(Oyster bed

| Copy of Zaltier's map of America from the Kohl collection,
Dirtance between the Capitol, Washington, D. C., and Weems Windmill, Md.

Duscription of bench wark, Bandon, Gregon.
‘opy of Appendix No. 15, 1887, with tables of temperature and density of
sea at points in New York Harbor.

J. C. Brauner, State Geologist, Ark

te of cost of a magnetic survey of the State, *
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INFORMATION FURNISHED. 119

TABLE No. 3.

Date. Name. ! Dauta furnished.
i
1891,
Get. 30 | A, B. Thurston, Engineer, Sedalia, Mo oo oo Height above sea of bench mark at Sedalia Courthouse.
30 1 E. 8. Starr, Lyons, Wayne Co, N, Yoo Geagraphical position of Lyons.
Nov. 1] U. 8. Engineers o Iracing of part of the hydrography of the Potomac River from original
- sheets.
2 | G, W, Iayes, Lebanon, Pa oo oo Geographical position and heiglit of bench mark at Lebavon ; also magnetic
charts for the State of Pennsylvania.
5 | J. Wooldridge, Washington, D. ¢__ Deseription of the Wilkes meridian monument north of the Capitol.
6 | Termann Trott, Sea Haven, Wash__ Tidal data, Willapa Bay.
9 | United States Senate Commission on Printing _ Drawings of mapsof the soveral States, showing the Congressional Districts.
12 | i, B Ladshaw, Engineer, Spartanburg, 8. 0 _______________ Several pamphlets and charts on the magnetic declination.
13 | W. A. Cattell, Assistant Chief Engineer, R. R. Co., Long | Descriptions of twenty-seven bench marks, Long Island, N. Y.
Island City, N, Y.
16 | W. A. Cattell, Assistant Chief Engineer, R, R.Cou., Long | Description of bench mark, Shinnecock Bay, Long Island, N, Y.
Teland City, N. Y.
16 | . L. Woodbary, Civil Enginecr, Plattshurg, N ¥ cvaeeo Geodntic results at four trigonometrical stations vicinity of Plattsburg, with
descriptions of hase monumeuts.
23 { Jacob M. Clark, Civil Engineer, Elizabeth, N. J., for Central | Tracing of topography and hydrography of part Staten Istand Sound, frem
R. R. of New Jersey. Rohway River to Corner Stake Light.
24 | W. T, Rossell, Capt. 17, 8. Engincers and Eng'r Comm'r, D, C.| Descriptions of 136 trigopometrical poiuts in {or elose to; the District of
Celumbia.,

25 { Hon. Lynde Hwrison, New Haven, Conn _ Tracing of topography and bydrography in the vicinity of Guilford, Conn.
27 | W. J. L. Wharton, Captain R.N__________ Tracing of hydrographic examination of Seuttle Rock, Guemes Chaunel,
Wash,

27 | Prol. F. Bigelow, U. 8. Weather Bureaw__.oocoomcmeeeo_..] Copies of photographic traces of the Adie magnetozraphe and tabular results

of differential measures of declination, horizontal and vertieal force for
June 15 to 20, 1884, &t Los Angeles, Cal., and hourly reading- of tracos
for the month of June, 1883, for éach of the thyee magnetographs.
28 | 8. H. Bracketl, teacher, St. Jobusbury, Viocao oo Geograpnical position of place. Also three immagpetic papers and isogonie
chart for 1885,
80 | W, 0. B. Dixon, Sedalia, Mo Height of bench mark at Sedalia above the level of the Gulf.
30 | United States Cenzug Burean Map of Alaska, corrected and tite drawn, for photolithographing. Alse
the same for map of southeast Alaska.
30 | Horace Litchfield, Kendall Green, Mass_ .. __ ..o __ Tracing of topography iv thevicinity of Scituate, Mass.
Dec. 1 | T. BE. Newbold, Assistant Engineer, D, C___ - Height of bench mark on Masgachusetts Avenue extensicn.
1 | G. W. Hayes, Civil Engineer, Lebanon, Pa_ _-| Distance and azimuth of line Governor Ivick to church spire, Lehanon.
1 | R. A, Camm, Surveyor, Newcastle, Craig Co., Va Magnetic declination at a place in West Virginia for 182, 1781, and 1794,
with table of change of declination, two pamphlets, two isogonic churts
for 1885, and a copy of Bulletin No. 14.
2 { K. B. Fulton, Professor. University of DMississippi. ... Magnetic blank forms 1 to 5 inclusive, and copies of Appendix 9 of 18587
and Appendix 10 of 1888,
4 | L. Wilson, Evyineer, Haverstraw, N. Y______._____________ Geographieal position of mouth of Poplopen Creek.
8 | State of North Carolina Duplicates and tracings of original hydrographic sheets Nos. 1867 and 1868
(Ovyster survey.}
9 | L, Wilson, Engiuver, Haverstraw, N. ¥__. Geographical pesition of southieast end of boundary line, New York and
New Jersey, description of Station High Torne, N, Y. Al suggestion
how to survey the boundary line between Orange and Rocklaud Co,, N, Y.
10 | J. 8. Boulton, Staff Commander, R. N., Marine Depart- | Copy of Appendix 7, Report for 1888, and of Appendix 11, Report for 1884,
ment, Cunada.
16 | Board of Commissioners of Pilots, New York, N, Y________{ Tidai data, Governors Island, N. Y.
11 | L. Wilson, Civil Engineer, Haverstraw, N. Y______________ Tracing of the triangulation of the porthern houndary of New Jorsey.
14 | G. L. Gillespie, Lisut, Col. U. 8. Engineers__.—.____..__.___| Tracing of the hydrography in New York Bay, from Fort Hamilten to
Coney Islaud and in the vicinity of South Amboy.
14 | W. A. Jones, Major U. 8. Engineors Latitude and longitude of Helena, Mont., and descriptions of astronomical
station.
16 [ A. P. Davis, Los Angeles, Cal weeee | Description of the base ends, Los Angeles Base and its length.
17 | J. C. Branuer, State Geologiet of Arkansas Medification of tides in the Gulf of Mexico nunder & certain geclogical
condition.
18 | Hon. John Goode, Washington, D, C_______ Map showing boundary line between Maryland and Virginia.
19 | E. C. Whaley, Enginecer, Wakefield, R. T___.._ Deseription of three stations, survey v Rhode Irland.
19 ;| J. W. Powell, Director United States Geologieal Survey__._. Seven geugraphical positions on the coast of Louisiana.
28 | United States Geological Survey. Position of three astronomical stations in Texas.
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-
]
Date. Name. ‘ Data furnished.
1891, !
Dec. 29 | Mr. Pannel, Norfolk, Va caomuo_o. : Tracing of hydrography of Willoughby Bay, near entrance to the Chesapeake.
30 | M. F. Libhey, Surveyor, Whitefieid, N. ¥__ . ___...' Two magnetic charte, 1855, two Appendices on secular variation of the mag-
1892, notic needle, and one Appendix, distribution of magnetic declination, 1890.
Jan, 2 | State of North Carolina_. -i Duplicates and tracings of hydrographiggheets Nos. 1865 and 1866, parts of
Pamplico Sound (oyster bed survey). .
2| W.D. Wade, La Monte, Mo . | Height above the sea and description of bench mark at La Monte.
4 | Jacob M. Clarke, Blizabeth, N. J ,! Tracing of topography of Staten Island Sound, vicinity of Elizabeth River,
N.J.
5 | R. U. Goode, United States Geological BUrvey memmameeo o Position of magnetic station at Spofford Junction, Kinney Co., Teox., and
magnetic declination in February, 1890.
7 | H. M. Chittenden, Lieut. U, 8. Eagineers Geographical positions of Helena and Bozeman, Mont.
11§ G. E. Hyde, Washington, B, Co_____.___ Heights of Stations Mount Mansfield, Camel’s Hump, and Styles, Vi,
11 | J. W. Powell, Director United States Geological Sarvey..—..; Heights of Crossand Brushy Stations, Tenn. .
11 | T. T. Young, County Surveyor, Jouesboro, Tenm ool Two isogonic charts for 1885 and three Appendices on magnetic declination,
and Bulletin No. 14.
11 | W, McCulloh____.. . - Geographical position of Boston State House and New York City Hall.
131 | 4. H. Willard, Capt. U. 8. Engineers ... __.___ Degcriptions of the monuments marking the Lums Point base line, La., with
length of base and height above the Gulf.
12 ¢ Hou. Jus, H. O'Neil, M. C_ -——ma.| Blue print of hydrography—Entrance to Grays Harbor, Oregon.
12 James B Upten, Oveton, Tillamook Co., Oregon.__________| Blua print of Entrance to Grays Harbor.
12 | J. Y. Nehf, Ocasta, Wash___.. - Blue print of Entrance to Grays Harbor.
13 | €. L. Bhaw, Astoria, N. Y Geographical position and height of six trigonometrical poiuts in southwest
Vermont and vicinity.
16 | Wilson, C. E., Haverstraw, N. Y ! Geographical positions and descriptions of Bear Mountain, High Tor, Stony
| Point Lighthouse and Fort Moutgomery.
20 1 M. A. Hanford, Lewishoro, Westchester Co., N. Yoo ooaaun Geographical positions of Bald Hill and Hanford, and height of Bald Hill,
21 | Henry Breed, Lynu, Mass_.__ L Tracing of topography of Lynn Harbor,
23 | W. F. Smith, Major (retired) U. &. Engincers, U. 8. Agent _| Tracing of topography of upper course of Lewes Creek, from Delawsare
Breakwater to Rehoboth Bay.
24 | United States Geological Survey__ Tracings of topography vicinity of Bath aud of Boothbay, Me.
26 ; D. . Houston, Col. U. 8, Enginecrs Descriptions of bench mark, Greenport Harbor, N. Y.
26 | J. W, Powell, Director United States Geological Survey.__.| Fifteen geographical positions in Kansas, between 98° and 99° west longi-
tado ; also heighte of the stations.
26 | H. V. Winchell, Assistant State Geologist, Minnesota_______ Information relating to the theory and use of the magnetic dipping needle.
28 f L. N, Chrigtensen, Attalla, Ala Geographical position of Fort Wayne, Dekalk Co., Ala.
B30 ‘ John Oberg, Indian Office, Washiugton, D, C______________ Geographical position of Fort Smith, Atk., avd Texarkana, Ark.

Feb. 1 | Missouri River Commission Copy of the geodetic results of the main triangulation between St. Louis and
Kangas City. Height of bench marks of spirit-leveling and their descrip-
tionsbhetween the same cities. Height of the 8t. Louisstandard bench mark.

3 Arthur Winsglow, State Geologist, Missouriocooo oo .. .| Result of the determination of the longitude of Macon, Mo.
3 | N. H, Farqubiar, Commoedore U. 8. N,, Chief of Bureau of | Tracings of topography and hydrography of the site of Naval station on
I Yardsand Docks. Puget Sound.
4 | D. W. Hyde, Engincer, Brighton, Mass_ Geographical position of Mt. Auburn, Mass,, and distances and azimuths te
Boston State House and Powderhomn.
6 | Johu C. Soley, Boston, Mass_ Information regarding the length of coast line of the State of Massachusetts.
5| U. 8 Engineers. . Tracing of topography of North Point, Patapsco River, Md.
6 i U. 8 Engineers _| Tracing of Jones Island, Savannah River, Ga.
6 U. 8 Englocers ___ Traciug of topography of parts of Puget Sound.
5 | United States Commission of Fish and Fisheries.___________| The boundary line between Marylund and Virginia plotted on Chart No. 133,
6 | Henry (. Barbour, Boston, Mass Blue print of recent survey of Grays Harbor, Wash.
8 | W. A. McKay, Vtica, Pa Magnetic chart for 1885 and Appendix No. 12, Report for 1886, Appendix
No. 7, Report for 1888, Appendix No. 11, Report for 1889, and Bulletin No. 1.
9 | J. W. Powell, Director United States Geolegical Survey.....| Six geographical positions in Maryland near latitude 39° 20’ and longitude
T6° 3.
10 | Arthor Winslow, State Geologist, Missouri....—.._____.__| Result for the latitude of Macon, Mo.
11 | J. W. Powell, Director United States Geological Survey Seven geographical positions based upon the T.os Angeles base line of 1889-G0
11 | John Tatlock, Jr., New York. Geograpbical pogitions of five peints in the vicinity of Patchogue, L. 1.
16 | B. 11, Smith, Boundary Commission, Marylandand Pennsyl- | Twenty-five geographical positions and descriptions of stations situated near
vania. the curved boundary about Newcastle as center.
16 | W. W. Carsen, Professor of Engineering, University of East | Astronomical bearing of azimuth mark at Enoxville, Tean,

Tenneiseo.
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Date. Name, Data furnished.
1892,
Feb. 16 | A. B. Nowell, Engineer, South Bend, Pacific County, Wash__| Geographical positions of eight trigonometrical stations on Shoalwater Bay,
and their deseription.
17 | W. W. Carson, Professor of Engineering, University of East Geographical position of the College and three pamphlets bearing on mag-
N Tennessee, netic resnits.
17 | A. B. Nowell, Engineer Harbor Line Commission, Wash- | Descriptions of two bench marke, Willapa River.
ington.
18 | W. D. Johnson, Geologist, Berkeley, €al oo Besults of the triangulations in the vicinity of San Francisco Bay, made
accessible to him at the San Francisco suboffice.
18 | State of North Carolina Duplicates and tracings of original hydrographic sheets Nos. 1862, 1863, 1864.
{ Oyster survey of Pamplice Sound, N, C.)
19 | Benjamin H. Smith, Boundary Commission, Pennsylvania_.! Tracing of topography of part of Delaware Bay.
18 | Eugene G. Blackford, President Fish Commission, New York_| Copies of hydrographic sheet No. 1664, and of topographical sheets Nos. 1724,
1726, 1727, 1728, and 1730, north shore of Long Island, N. Y.
20 | G. W. Ray, M. C Appendices No. 7, Report'of 1885, No. 11, Report of 188%, and Bulletin No, 14.
20 | C. Manly, Attorney-at-Law, Winston, N. € _.____________ Appendices No. 7, Report for 1888, and No. 11, Report for 1889,
23 | J. V. Jackson, Marlboro, Mass Information regarding the greatest depth of decp-sea sounding.
24 | A. N. Damrell, Major U. 8. Engineers .__.____...____.______| Description of three bench marks, Mobile, Ala.
26 | A. M. Ford, Salem, N. J_ Tidal data for the Bahamas and Bermndas.
27 | C. Manly, Attoruey-at-Law, Winston, N. O_c—ooeeeo._.| Explanation of manner of u sing an isegonic chart, and declination at Greens.
bore and at Salisbury, N, C., for February, 1892,
27 { John Tatlock, Jr., New York Distance, position, and direction of line Fire Island Lighthouse to Long
Cove, L. 1.
Mar. 2 | W. E. McClintock, Boston, Mass Description of bench mark at Bath, Me.
2 | Alex. E. Kastl, Vicksburg, Miss.; Maj. Chas. J. Allen, U. 8. | To cach person named in list a copy of the late syrvey of entrance to Brazos
Engineers; Lieut. D. A. Hall, U. 8. R. M.; Lieut. 8. M. River,
Landrey, U. 8. R. M.; Capt. L. G. Shepard, Chief of TU. 8.
R. M.; Hector Yon Bayer, U. 8. Life-Saving Service; 0. W.
Crawford, New Orleans, La.; G. W. Angle, Velasco, Tex.

3 | D. MacCashin, Passaic and Elbow Beacon Light, N, J Description of three hbench marks, Nowark Bay.

& | W. @&, Russell, County Surveyor, Russell, Kan______ Geographical positions of Ellsworth, ¢ireat Bend, and Wallace, Kans,, and
magnetic declination and annual change for each of these places, together
with three magnetic pamphlets, Bulletin No, 14, and two isogonic charts
for 1886. .

9 | Chas. Rostaetter, War Records Office. Tracings from Chickamauga battle field.

10 ¢ J. W. Powell, Director United States Geological Survey.____ Niue geographical positions with descriptions of stations, Hillsbero Bay, Fla.

11 | Walter E. Meserole, Civil Engineer, Brooklyn, N. Y ______. Copies of the topographical sheets of the north shore of Jamaica Bay, N. Y.

12 { J. C. Willias, Baltimore Sun office Information regarding the greatest depths of the oceans.

14 | Eugene G. Blackford, President of New York State Fish Com- | Copies of original topographical sheets Nos. 1577a, 1577, and 1729, noith

mission, ehore of Long Island.

16 1 C. W, Rolfe, Urbana, Il Description and height of twenty-four bench marks in Ilinois.

18 | Col. Fohn Willet, Pheenix Bridge Company, N. ¥ o _____ Copy of the late survey of the entrance to Brazos River, Tex. .

18 | J. E. Childy, General Manager, 0. & W. R. Co., New York..| Description of bench mark at West Point, N, Y.

18 | 8. L. Smedley, City Engineer, Philadelphia, Pa._..ow--.__| Four geographical positions, vicinity of Philadeiphia, with description of

stations.

19 | 8. B. 8trong, Setauket, Suffolk County, N. Y «oorvee e Tracing of part of topographical sheet No. 52,

23 | F. C. McMipn, New York_ Appendix No. 11, Report for 1389, and two isogonic charts for 1885,

25 | H. N. Bavage, National City, Cal Two isogonic charts for 1885 and three pamphlets on terrestrial magnetisn.

26 | H. G. Welty, Civil Engiueer, 18 Fayette 8t., Baltimore, Md.| Two magnetic charts for 1885 and a copy of Appendix No. 12, Report for

1886 ; No. 7 of 1888, and No. 11 of 1889,

28 | J. W. Powell, Director United States Geological Survey __.. Twenty-four geographical positionsin New York and Vermont, vicinity of the
" Adirondack Mountains, with azimuths, distances, and abstracts of angles.

28 | J. 8. Davia, Holyoke, Mess Information relating to heights and distances in Massachusetts.

28 | Chas. S. Bunnell, New Haven, Coon_.__________________ Copy of late survey of entrance to Brazos River, Tex.

28 | Benj. Thompson, Chairman Committeo on Maps and Library, | Copies of topographic sheets Nos, 926, 934, 966, and 973, vicinity of Chatta-

Chamber of Commerce, Chattanooga, Tenn. nooga, Tenn.
28 | Hon. C. 8. Randall, M. O., Massschusetts....____.._..____| Base map of the United States, brought up to date, with State boundaries
. colored, etc.

29 | United States Benate Commitfee on Printing o eeeeeo__o__ Drawing of a map of Missouri, showirg Congressional Districts.

20 ; Dr. W. C. Hatch, Stark, Somerset County, Me_—......_.._.| Geographical position of Bannock, Somerset County, Me.

81 | Prof. M. W. Harrington, Chief of Weather Bureau __.._._.| One dozen magnstic traces, sho\viug variations of declination of horizoutal

and verticul component of the magnetic force, at San Antonio, Tex.,
during two disturbance periods in Jauusry last.
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Date.

1802,

April

May

11

11

12
13

13
1
H

(O LI T I )
ST S S o ool

=
]

29
30

2

-1~ s3>

-

Name,

Data furnished.

!
i
|
|
i
1
!

31 Sonate Committee on Privting.
CWL Seott, Flapd, ¥

P Forman, surveyor, Manatapua, NoJ oo

Col € Naghe, AL & ML College, Texas
LA

© Natlowal Acadeiny of Seiences

United States Geologica! Survey .

Josiah Pierce, Jr., Washiugtonu, D, C _.
W. Nelson, Laconia, N. 1T

J. L. Peters, City Surveyor, Corpus Christi, TeX. owwmcamanao

H. A. Hazen, Washinegton. D, .

FLOJ. Buehly, Wushington, D, O .
Prof. J. . Branner, Leland Stanford Universi

Col. R. M. Thompron, Terve Haute, Ind

. ound W Seott, Floyd, Yoo oo ]

F. R. Buthinin, Aubure, N,

Chax, Graves

BMeadvile, Pa_

Themar ¥, Brookiyn

Gastan Fay, Cenver Morich

ATK

B, Huis, Ozark

Wob Lee, Predimoent, S, ¢ 2 e o

J. W Lockhart, Civil Engineer, Bluff City, Teun _

J.E. Thayer, Surveyor, Port Lavaca, TeX.o oo e cmemmameae

. W, Palmer, Public Printer ____
J. ¢ Mullery,

or UL S, Engineers o oo

bLert Lord, Survesur, Tliot, Me

Chas, 1. Street

W, 8. Stanton, Major U, 8. Enginecrs i
Chas. A, Abbott, Ottawa, Canada

J. W. Powell, Divector United States Geological Survey oo

1i. 1.. Laning, Penington, N. J
Masg ___

Prof. Menry Mitchell, Roxbary,

Nenate Committec ou Printing____

D. ¢ Tuiboden, Manager of the Galveston Export Commis-
sion (o,

W. K. Twrford, Principal of the Centenuial School, Trentou,
N.T.

Fiff's College Library

Col. Marshall McDonald, United States Commissioner of
Fish and Fisherics, Washington, D. C.

G. M. DDonham, Portland, Me___..

Hon. C. 8. Randall, M. C,, Mass

Samner H. Bodfish, Civil Engineer, Washington, D. C..

Hon. Wm. ¥, Parrctt, M. C., Tnd__

Pr, J. Newmayer, Director of Naval Observator;
Germany.

, Humburg,

TUnited States Weather Bureau

Tracing of topography of parts of Chesapeake Bay.

Tracing of topograply, vicinity of Ocean City, Md.

Geodotic data, positions, and descriptions of stations for locating a m‘erinliau
line at Laconia, and two pamphlets or the secular variation of the declina-
tion, with two magnetic charts for 1885.

Geographical positions on Corpus Christi Bay, with descriptions of stations;
three magnetic pamphletsand two magnotic charts.

Appendices 8 and 9, Report for 1890.

i Bix magnetic pamphiets and five isogonic charts for 1885.
| 227 gevgraphical positions of the Peninsula of San Fraucisco and of the const

southward to Monterey Bay.
Toformation as to lengths of coast line United States, of the Atlantie, Guif,
Pucific, and Alaska Coasts. ’
Three magnetic pamphlets and two isogonic charts for 18385,
Information about triangulation, vicinity of Lake Owaska, N, Y.
Tuformation respecting latitude and Iongitudo of Mcadviile.

: Tracing of parts of the north shore of Sheepshead Bay, L. 1.
i Tracing of a part of topographical sheet, Moriches Bay.
| Cbange of magnetic declination gince 1794 in Craig and Giles Counties, and

three magnetic pamphlets, two isogonic charts for 1885, and Bulletin No. 14.

Height of a bench mark in Ozark.

Nine wall diagrams to illustrate paper on magnetics.

Map of the State of Ohio, showing Congressivual Districts,

Change of magnetic declination between 1782 and 1766,

Three magnetic pamphlets and three isogonic charts for 1885,

Three magnetic pamphlets and three isogonic charts for 1885,

Magnetic declination at Bristol, Tenn., in 1881, and it¢ annual change at
Bristol.

Secular vnriatioiof the magnetic declination on the coast of Texas; three
pamphlets and two isogonic charts for 1885,

Map of the State of Missouri, showing Congressinnal Districts.

Copies of topographical sheets of the 8t Johos River below Jacksonville, Fla.

Four magnetic pamphlets, three isogou'ic charts for 1885, and Bulletin No. 14.

Three magnetic pamphlets and fwo isogonic charts,

Tracing of topography of Fort Pond Bay and vicinity, Long Island.

Tracing of the south shore of South Island, Winyal Bay, S. C.

Area of the United States and Alaska.

Four gecgraphical positions in New York (Catskill region} and their de-
scriptions.

Two magnetic pamphlets and Bulletin No. 14.

Copy of the survey of the entrance to Brazos River, Tex.

Map of the State of New York, showing Congressional districts.

Copy of the gurvey of the entrance to Brazos River, Tex.

Data concerning the highest land on the eastern coast of the United States.

Cne copy each of Appendix 14, Report for 1880, Appendix 8, Report for 1881,
and Bulletin No. 14, all bearing on the determination of an astronomical
azimuth.

Geographical positions and descriptions of twenty-one stations, Mohjack Bay
and vicinity, Va.

Proof of tide predictions 1893, for Eastport and Portland, Me.

Base map of the United States, brought up to date, colored and mounted.

Copy of Section V, Survey of the District of Columbia.

Distance, etc., from Pittshurg to mouth of Ohio River.

Copies of magnetic traces (declination, horizontal and vertical force) and
hourly readings of ordinates during the magnetic storm of February 12
14, 1892, as recorded at 8an Antonjo.

Copies of maguetic traces (declination, horizontal and verticsl force) and
talles of hourly ordinates during the magnetic storm of February 12-14,
1802, as rocorded at S8an Antonio,
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TABLE No. 3.

Date.

1892,

May

June

0!

10

11

16

17

18
20

27
28
29

20 !

30

DAL Cudworth, Burlington, Vi

LWL L Dodge, Washington, D, C

Daniel & Robeson, Boston, Mase oo mmeeen

. B. ¥. Haynes, Marion, Md

Name. '

Annabel Jassen, Wahoo, Nebroo..

J. A. Ockerson, United States Assistant Jingineer Missi
River Commission,
R. H. Croskey, Surveyor, Boerne, Kendall County, Tex ...

Fraucis Winslow, Lieut, U. 8. Navy

J. Biddle, Lient, T1. 8 A

C. L. Shaw, Astoria, N. Y

J. H. Jennings, Palenville, N. Y

J. W. Powell, Director United States Geological Sarvey .

M. A.Shaw, Philadelphia, Pa

G. M. Derhy, Capt. U. & Engineers, Instructor at West
Point Academy.
A. Cheney, Trenton, N. C

B! Merito Pharmacy, Dallae, Wox_o
U. 8. Commission of Fisir and Fisheries

J. Kittel & Co.y Now York City...
F. Brotherhood, Beaufort, 8. C_.
. P. Doyle, New York City.

L0

1. W, Brewer, Surveyor, Georgetown, D,

Harry Fielding Reid, Case School of Applied Science, Cleve-
land, Ohio.

fieo, W, Coflin, Commander U. 8. N,, Secretary of Light
House Board. :

H. G. Welty, Bugineer, Baltimore, Mé . ____

Henry Lefferman, Secretary, Quarantine Commission of
Penusylvania.

S_ K. Bates, Assistant City Engineer, Richmond, Va_

Hart Vance & Co., Civil Engineers and Surveyors, Louis-
ville, Ky.

James L. Lusk, Lieut. U. 8, Engineers, Assistant Engineer
Jommissioner, District of Columbia.

H. P. Cochran, Staunton, Ya_

L. Tarner, Washington, D, Co oo e

Peter C. Hains, Lieut. Col. U. S. Engineers (oo o __

Wm. 8, Alley, 70 Broadway, Now York City

United States Department of State

Data furnished,

i Length of general seacoast of the United States.

Geodetic data of the triangulation in Wiscunsin in the vicinity of Dubugue,
Towa.,

Maguetic declination of Boerne and ite annuul change; two pamphicts on
secular change and distribution of magnetism; also jsogonic charts of 1885
anid 1890,

Tracing of hydrography of Neuse River from Union Point to northeru lhmit
of Newbern, N. C.

Geodetic data for nine stations in the vicinity of Chattanooga, Teun., with
descriptions of stations.

Heights of Mt. Washington, of 3t. Monadnock, and Prospect Mount, with
explanatory remarks.

Three pamphlets on secular variation and distribution of the magnetic vari-
ation and isugonic chart for 1880,

Four geographical positions and descriptions of staticns near the scuthern
oend of Lake Champlain.

Tive magnetic pamphlete, Bulietin No. 14, aud three isogonin eharts for 15%,

Copy of the hydrographic survey of the £t, Johns River from: the bar te
Jacksenville, Fla.

Two copies of the chart No. 36¢ with several triangulation points on Staten
Island plotted thereon.

Forty-two geodetic positions and descriptions of stations.

Four magnetic and surveying paniplitets and isogonic chart for 1885,

878

Maguetic declination at Shorelhiam, ¥t in 1 two paanpdidets o secular
ehange of the declination and isogonic chart for 1885, also Bulietin No. 14,

Longitade of Dallas and of ten other cities,

Hydrographic projection of Mohjack Bay, Va., oh scale 1-40 GG,

Area of the District of Columbia,

Data concerning width, depth, and charactor of hottom of Connectivut River

in the vicinity of Cromwell, Conn,

Prosent bearing of u lne originadly run in Somerset County maguetically io
1835; annual change of the needle between 18354 aud 1202 ; three mwagnetic
pamplhilets and an isogonic chart for 1885,

k.

iy of the Coosaw River, 5 (L

Information concerning Coney Island Cye
Tracing of the topegraphy and bydrog

Geographical positions and descriptions of sixteen staticns on Long Tdantt,
between Crane Neck and Mt. Sinai.

Information about a beuch mark near the [distributing reserioir in the
District.

Degeription of six bench marks in Alaslka.

Tracing of topography of Delaware Ray bLetween Listous Point and Recly
Island,

Thirteen geographical positions and descriptions of stations, vicinity of
Baltimore.

Tracing of hydrography of Declaware Bay from Schooper Ledge tu below
Claymont.

Heights of three stations in Richmond above the mean wen level.

Isogenic charts for 18856 and 1880, and discussion of secular chanee of de-
clination.

Data from Washington Navy Yard, D. C.

Magnetic bearing of a line in Augusta County, Va., at varivus epochs.

Iristances from Washington, P. C., to Morganton, N. C.

Description of twelve bench marks on Kenueeleo River, Me.

Jopy of chart No. 3619 with many additicns fromg recent informatiorn,

Map of Bering Sea with loge of British schiooners Ada and Affred Adums
plotted thereon; map of Bering Sea with logs of American schooners Ellen

and Asmie plotted thereon.  All made and prepared for photolithugraphy.
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OFFICE REPORT No. 1—18¢g2.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE FOR THE FISCAL YEAR
ENDING JUNE 30, 1892.

U. S. Coast anp Geopetk Surviv OFFICE,
Washington, D. C., October 28, 1892,

Sir: T have the honor to submit the annual report of the Office for the fiscal year ending
June 30, 1892, and along with it the annual reports of the various Divisions thereof, as
follows:

The Computing Division, by Assistant Charles A. Schott.

The Tidal Division, by Mr. Alexander S. Christie.

The Drawing Division, by Assistant William H. Dennis.

The Engraving Division, by Assistant Herbert G. Ogden,

The Chart Division, by Assistant Gershom Bradford.

The Miscellaneous Division, by Mr. Marshall W. Wines.

The Instrument Division, by Assistant Edwin Smith.

The Library and Archives, by Mr. Francis H. Parsons.

In the Computing Division there is occupation for any of the field force skilled in the
astronomical and geodetic work of the Survey. The services of the younger men are par-
ticularly desirable.

In the Tidal Division the force should be strong enough to insure our Tide Tables being
ready for issue at least nine months in advance of the beginning of the calendar year that
they cover. The arrangement of the tidal records in the archives, which began some
months ago, should be continued as rapidly as practicable to completion. This work the
Tidal Division has undertaken for the archives and in the interest of the office generally;
it can not be done as well by any other Division of the office, and I sincerely regret the
necessity of delay on account of other work.

In the Drawing Division there is most urgent necessity for more draughtsmen, and for a
good clerk or assistant chief of the Division. The calls on the chief of this Division and
his force are continuous and exacting; no chart publication takes form except through their
labors; the various extracts from the plane-table and hydrographic sheets made for parties

-outside of the office are made there; the answers to various geographical questions are pre-

pared there; and the progress sketches and illustrations for the Coast Survey Report are
there put into shape and to a large extent prepared; to this add the miscellaneous drawing
which arises every day, such as chart corrections and revisions, etc,, and a fair estimate of the
amount of work required, may be formed. Six additional draughtsmen, whose salaries
should range from $1 zoo to $1 600 per annum, could be profitably employed.

In the Engraving Division there is now every needed facility for carrying on the work
assigned to it. The young men taken in as engravers have made such excellent progress
that they are earning more money than we are able to pay them, and I recommend that fair
wages be provided for them, or we will eventually lose them, for they will in a few years be
compelled to seek more remunerative occupation elsewhere. ,

The presses provided for by the appropriation for the fiscal year 1892, the new gas engine
for running them, and a calendering press of superior construction to take the place of the
old knuckle-joint machine, are all in successful operation in the brick buildings on the west
side of Nos. zox and 203 New Jersey Avenue SE.
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In the Chart Division every care has been taken to see that orders were promptly filled.
There has been a considerable decrease in the number issued for public use as compared with
the fiscal year 1890; this is the result of a careful examination into the matter, and of econ-
omizing in the free distribution wherever practicable to do so without injury to the public
service, There is, as there should be, a very limited free distribution of charts outside of
the public service. There is, however, occasionally an inquirer who should be supplied free;
for instance, one writing from afar and perchance from an obscure place for a chart, or for
information best given by achart,etc. Many such inquiries are from poor students or teachers
who are far away from our agencies for the sale of charts, and their only hope is through
the mail. To answer such an inquiry by a letter asking that the price of the chart be first
sent, will cause much delay and perchance inconvenience, and is not so satisfactory as it is
to send the inquirer promptly the chart conveying the information desired and a letter saying
it is sent with the compliments of Hon. ———, M. C,, which, owing to the generosity of mem-
bers, we are happily able to do in most instances, the distribution of their quotas having been
authorized by them, To members so placing their charts, our thanks are due,and I begyou
to extend them to various members of Congress from interior districts who, through having
no occasion to distribute charts themselves, have, in resp’onse to your request, placed their
quotas at your service for distribution in their name. The acknowledgments received from
recipients are frequently complimentary and always expressive of thanks for the courtesy.

In the Miscellaneous Division, the system of orders, ctc., our communijcations with the
Government Printing Office, the management of our agencies, the discipline and work of
the messengers and laboring force of the office, and various other duties have been performed
with ability and to my entire satisfaction.

In the Instrument Division the work has progressed along the lines laid out by the Board
on Instruments and approved by you. A pendulum room has been constructed in the south-
west corner of the basement, thus enabling us to transfer our pendulum station {rom the
Smithsonian Institution to this office, where it is most readily accessible to us at all hours
and alwavs under our complete control and care. Twosmall dynamos have been introduced
which enable us to have suitable light for carrying on such operations as require a light
giving out little or no heat and producing no smoke or dirt. The carpenter shop has been
further equipped by the addition of a band saw. 'The variety of work executed and its
increasing amount prompt the chief of this Division to recommend the employment of
another carpenter.

In the Library and Archives the work of cataloguing, binding, marking, etc., of the
various records and books, has progressed as rapidly as it could under the circumstances.
The efflort has been to proceed in such a way that the work accomplished shall be complete
and satisfactory. The librarian is competent and his services very satisfactory.

During the fiscal year ending June 3o, 1892, the following named persons have been
employed under my immediate direction:

Dr. Wm. B. French has continued to assist me in matters of executive detail, to receive
and account to me for all moneys from sales of charts and other publications, old property,
etc., has aided in the office correspondence, received all office bills, adjusted and arranged
them on vouchers in proper form for my approval and filed a copy of each bill. He has
prepared quarterly statements of moneys received and they have been rendered to the
Treasury Department and the money deposited with the Treasurer of the United States.

Mr. Eugene B. Wills has remained on duty during the year—registering mail, receipting
for and forwarding express matter, filing the office correspondence, keeping the leave of
absence account, and attending to various miscellaneous duties,

, Miss Kate Lawn continued to use her typewriter, principally in preparing copy for the
annual reports of the Survey, under the direction of the editor. Her work has been quite
satisfactory.

Miss F. Cadel was occupied with miscellaneous copying on the typewriter until July 31,
when she was transferred to the Interior Department.
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Miss Ida M. Peck remained attached to the office during the year. She was diligently
occupied in miscellaneous copying on the typewriter and by hand, and in copying the Super-
intendent’s instructions and preparing the monthly reports of the office.

Miss Sophie Hein reported for duty August 3, transferred from the Chart Division of
the office. She has addressed wrappers for Notices to Mariners, and assisted in various ways
the work of the office, especially in miscellaneous correspondence.

At the beginning of the fiscal year, you were in Alaska on official business of the Bureau
and of the State Department; during thisabsence, which began about April 1, 1891, and ended
" about September, 1891, I acted under instructions as Superintendent of the Survey, carrying
out the work strictly along the lines laid out by you.

Congress, in the Sundry Civil Act approved March 3, 7891, had provided for the purchase
of original lots numbered 11 and 12z in square No. 689, and the improvements thereon, con-
sisting of three substantial granite buildings, generally known as the Butler buildings, and
also of original lots numbered 8, g, 10, 13, 14, 13, 16, and part of lot ;7 in the same square, and
the improvements thereon, consisting of a large brick building, gcncerally known as the
Richards building. Gen. Benjamin F. Butler took steps to turn the first over as soon as
practicable, and it was formally transferred to the United States on April 1, 1891. The war-
rant No. 6oo1, for the purchase money, being delivered to Gen. Butler on April 7. Our last
rent to Gen. Butler was paid to include March 31, 18gr. The Richards heirs did nothing,
however, to facilitate the transfer of the property purchased of them, and it was not until
after overcoming many obstacles placed in the way by them that we were able to close the
business and deliver the warrant, No. 1456, for the purchase money on September 21, 1891.
Under an arrangement with the Richards heirs, our last rent was paid June 3o, 1891,

It was intended at the time of purchase to turn the whole of the Butler buildings over
for the use of the Coast and Geodetic Survey, but in order to reduce expenses it was later
decided to utilize the north building facing B Street SE., by converting it into offices, ctc,,
for the Supervising Surgeon General of the Marine Hospital Service. Important changes
were made under the direction of the Supervising Architect of the Treasury which enabled
us to use the small brick buildings in rear of Nos. zo1 and 203 New Jersey Avenue SE, for
our chart printing establishment. He also had an iron door put in connecting 201 and 203,
and constructed a covered bridge connecting zo3 and the Richards building (No. zo5 New
Jersey Avenue SE. This connecting door and the connecting bridge are in themselves
quite small matters, but the work of the office has been wonderfully facilitated by them.

We began to make use of the vacant ground on the south of No. 203, New Jersey Avenue
SE., as soon as it came into our possession, by establishing thereon small wooden houses to be
used as observatories, and for the testing of field instruments, and now we wonder how we
ever got along without some such place; but the property is roamed over by men and boys
after nightfall and even during the day, and although we have lost nothing so far, the
safety and privacy of the property make it desirable to inclose this vacant space by a high
wooden fence ’

One of the standing annoyances of the office has been the impossibility of keeping it
warm enough in winter for the employés to remain constantly at their work; draughtsmen
mechanics, and engravers have had to work with their overcoats on, and occasionally to be
sent home, sometimes for two or three days in succession. I finally concluded that the
trouble was that the indirect radiators in the back building were not high enough above the
boiler to make the water, condensed from the steam in the radiators, force its way back to
the boilers even when only three pounds of steam were on. In this Mr. Richards, the owner
of the building, agreed with me, but he could not be persuaded to expend the money
necessary to remedy the defect. As soon as the building came into the possession of the
United States, I determined to remedy the evil, and for this purpose removed all the indirect
system of steam pipes and replaced them with direct radiators in each room. The supply
and the return pipes were enlarged. and the result was satisfactory to the extent of our



128 UNITED STATES COAST AND GEODETIC SURVEY.

saving about fifty tons of coal, and having the office sufficiently warm throughout this winter,
About the time these improvements were being completed, and just in time to take charge of
the work which I had found would be necessary to be done to the heating apparatus of No.
201 New Jersey Avenue SE, we were fortunate enough to secure by detail from the Depart-
ment the services of Mr. J. A. Watts, an efficient mechanical and steam engineer, and he
took charge of the repairs and of the heating apparatus generally, managing the whole
to my entire satisfaction.

I beg to call your attention to the plumbing in No. zo1, which' is not sanatory, and is in
fact very poor, and needs to be entirely removed and replaced by good work. In No. zo3
there should be neither heatnor water, it being fireproof and used for the preservation of the
archives, The roofs of Nos. 201 and 203 must have a thorough overhauling and painting
in a short time, or they will be ruined. The building No. zox is now entirely occupied by
the Survey, and during the past winter it was filled by officers of the field force, who were
gathered here in accordance with your policy of having them do their office work under your
own especial direction, allowing them at the same time, by intercourse with one another and
familiarity with office methods, to become more efficient.

The operations of the Bureau have been facilitated in every practicable way by the Civil
Service Commissioners; positions of computer, clerk, writer, etc., have been filled from time
to time with but little trouble, the Commission having ordered spe01al examinations free to
all applicants, whenever it was necessary. In filling positions as draughtsman at a salary of
$goo per annum, however, we have been less fortunate; the difficulty seems to be that the
smalil salary that we are able to offer is not sufficient inducement for men of technical edu-
cation in this line, their services readily commanding more elsewhere, and their chances
outside of this service being better for promotions.

The President’s instructions of December 4, 1891, which had been in part anticipated by
this Bureau, were put into force by the Secretary’s circulars, Department Nos. 194 and 195 of
1891, and at the various meetings of the chiefs of Divisions called and presided over by you,
the matter of rating and marking has been carefully considered in all its details. We began
to mark the various employés of the Bureau, February, 1892, in accordance with Department
Circular No. 194 of 189r1; and up to June 30 you had called the chiefs of the various Divi-
sions together five times for discussion and direction.

Opportunity offered toward the close of the fiscal year to take up the publication of the
topographical survey of the District of Columbia, and enough plates will be ready to admit of
sixteen square miles in the north corner being displayed at the World’s Columbian Exposi-
tion. In detail and accuracy, this work challenges the finest, and its publication will be
creditable to the United States and an honor to the Bureau.

In the Sundry Civil bill, under the appropriation for printing and binding for the Treas-
ury Department, there is provided each year the sum of not exceeding $z0 935 for the Coast
and Geodetic Survey. Some arrangement by which we should know just how much each
job chargeable to this item of the appropriation was estimated to cost, is very desirable; an
understanding might then be arrived at that would be advantageous to the public service,
and the mnecessity of obtaining a special order for the printing of the Tide Tables to con-
tinue, or submitting to the discontinuing the printing of such important works as our Coast
Pilots, etc., might be avoided. It seems desirable that the Coast Survey Bureau itself should
be able to render an account of the expenditures of the appropriation at any time, and ﬁnally
to know the cost of each piece of work.

About October, 1890, the leave of absence account of the Bureau was transferred to the
Appointment Division of the Treasury Department, and the system which we had followed
up to that time was changed. The change was made gradually, however, the Treasury
system not being fully enforced until January x, 1891, since which time it has been fully in
operation on the Department plan. A careful comparison of the absence account for the
year ending September 30, 188¢g, with the year ending September 30, 1892, after throwing out
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the case of Mr. E. Willenbucher, who has had a substitute, shows a decided increase of absence,
both with leave and on account of sickness. The periods are too short, however, to decide
absolutely which rule will work best in practice.

The operations of the several Boards designated by you have continued to be highly
satisfactory. ‘The mectings that you have called, under Department Circulars Nos. 194 and
195, of the chiefs of Divisions and others for consultation about ratings and marking of
employés, have come to be practically another Board, although you have not specifically so
designated it. :

The results of the operations of the Coast and Geodetic Survey, are the production and
issue of Charts and Coast Pilots for the use of navigators, the furnishing of the magnetic
declinations thoughout the United States, and off its coasts for the use of mavigators and
survevors, the supplving of geodetic data to the various persons requesting it, and the gradual
extension of the standard levels along the transcontinental and other lines where the want
of standard information is most urgent, and these are all eminently of a practical nature. It
is true that in developing these results we pursue the most exact and scientific methods, and
it is because of our scientific methods of work that the Bureau has been regarded by some
persons as purely an institution for scientific research. Its methods are scientific, but its
results are distinctly and eminently practical. T believe that more unintentional injustice
is done the Bureau through misconception in this matter than in any other respect.

The performance of my duties in the office has in the main been a source of great
pleasure to me, and T beg to extend my thanks for the efficient support that I have received
from those with whom I have been associated.

Respectfully yours, B. A. Coronwa,
Assistant in charge of the Ofice.
Dr. T. C. MENDENHALL,
Superintendent U. S. Coast and Geodetic Survey.

REPORT OF THE COMPUTING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 1892,

CompuTING DivisioNn, Junc 3o, 18¢2.

Sir: In conformity with the regulations of the Survey, I have the honor to submit here-
with the usual annual report of work done in this Division of the office during the fiscal
vear ending June 3o, 189z.

The charge of the Computing Division was continued with the undersigned. The only
change in the personnel was the resignation of Mr. J. Page, December 15, 1891; his place
has not yet been filled, and but little aid was afforded by temporary assignment of members
of the field force. Mr. J. B. Boutelle reported for duty in the Computing Division August
17, 1891, and remained until March 28, 1892, when he was assigned to field duty; on June o,
1892, he returned to this Division. Subassistant I. A. Young was attached to this Division
on special duty from December 18, 1891, to March 4, 1892. This special force was strength-
ened by placing under my direction Mr. A. Bonnot and Mr. L. W. Reid from Assistant E.
Smith’s astronomical party, their temporary assignments dating from January 8 and January
18, 189z, respectively. Mr. D. L. Hazard, also a computer on special duty and temporarily
attached, remained from the beginning of the fiscal year till March 1, 1892, when his work
was completed. Subassistant J. Nelson reported for duty May 13, 1892, and remained to the
close of the fiscal year. Miss I. M. Peck assisted as copyist during sixteen days in July, and
again during September up to October 23, 18g1.

Besides directing and supervising the computations and reporting the results, I was
engaged in preparing and furnishing such scientific or professional information as was

S. Ex. 87—9
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demanded in connection with the general correspondence of the office, or for the use of the
field parties. Under date of March 4, 18¢2, I submitted a report announcing the completion
of the computations covering the triangulation made in Massachusetts in the years 1885 to
1889, inclusive; they comprise no less than z og8 geographical positions, and the results are
now ready for publication; it was this special codperation which consumed a large part of
the time of the geodetic computers and of the copyist, Mr. Hazard, the computer for the
Massachusetts State survey, remained here to the close of the fiscal year engaged in the
reduction of the triangulation made in 18¢o.

The question of the variability of the latitude of a place, and if confirmed, the assign-
ments of the length of the period and of the range of the variation are of such paramount
importance in astronomy and geodesy that it was highly desirable to bring out at the earliest
moment the results deducible from the three stations occupied for that purpose by the Survey.
Early in January the party of Assistant E. Smith, who commenced his observations June 13,
1891, at Rockville, Maryland, supplied two extra computers to attend to the work under my
direction; more than a thousand individual results for latitude have been secured, and a
preliminary report was submitted by me under date of April 19, 1892; the combination and
deduction of results were attended to by myself.

The reduction and discussion of the differential observations for the horizontal com-
ponent of the magnetic force at L.os Angeles, California, have been completed, and the
results from this seven-year series were reported by me on December 31, 1891, The discus-
sion of the secular variation of the magnetic declination has been kept up to date, and the
results were at once available for the compasses placed on the charts. I also gave attention
to proof-reading of the annual report, supplied approximate mean places of stars observed
for latitude, and attended to the duty of examiner of computers for the Civil Service Com-
mission. Between September zo and 27 I was absent from the office on field duty.

A specification of the work performed by each computer during the fiscal year is here-
with presented; it is made up from the daily and monthly reports.

Edward H. Courtenay brought to a close the final adjustment of the secondary triangu.
lations of Massachusetts made between 1885 and 188g, inclusive, under the direction of and
in cotperation with the State. The results are ready for the printer. These computations
demanded great attention on account of the interlacing of the old and new stations and
consequent adjustments; 4 109 triangles were formed, and the geographical positions of 1 230
stations were computed. In February Mr. Courtenay took up the secondary and tertiary or
coast triangulation of Monterey County, California, from 1871 to 1891, which comprises the
region between Point Sal and Point Pinos. This work is well advanced. Mr. Courtenay
also directed part of the labors of Mr. Kummell, Mr. Page, Mr. Boutelle, and of the clerk to
the Division. I regret to say that the state of his health was so precarious that during
two and one-half months his work was suspended.

Myrick H. Doolittle continued and completed the adjustment of the horizontal directions
at the principal stations in eastern Tenmnessee, comprising the triangulation between Nash-
ville, Tennessee, and Cohutta, Georgia, from 1877 to 1891, inclusive. The main triangulation
involves sixty-eight geometrical conditions to be satisfied. This was done by subdivision in
five parts. The total number of positions computed is forty-one. Mr. Doolittle also assisted
in the computation of apparent places of stars for the Rockville latitude. It is gratifying to
state that since January Mr. Doolittle’s good health has been fully restored, he having been
disabled for work by sickness for nearly four months after the heginning of the fiscal year.

Henry Farquhar completed the computation of latitude of San Francisco, 1888, and of
Mocho, California, 1887, and advanced that for the latitude of Ironton, Missouri, 18g0. He
was mainly engaged in collating and discussing star places inclusive of the proper motion
and basing his resulting mean places on the systems of declinations of Boss and Auwers.
The places supplied refer to the three stations, Rockville, Maryland, San Francisco, Cali-
fornia, and Waikiki, Hawaiian Islands, selected by the Survey for the purpose of developing
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the law of the variation of latitude. Star places were also supplied for the reduction of the
latitudes observed in connection with the meridional boundary survey between Alaska and
the Northwest Territory of the Dominion of Canada.

Louis A. Bauer completed the computations of the magnetic observations made by
Assistant Baylor in the Southern States in 890, also reduced his magnetic observations
made in the same year in the New England States; computed the magnetic observations made
by Prof. Reid in Alaska and in Ohio in 1890 and 1891, and for other stations made by the
longitude party during 1890 and 1891; also computed the magnetic observations made in
Alaska by Assistants McGrath aud Turner 1889, 1890, and 1891. He also assisted in the final
reduction and tabulation of the differential observations for the horizontal component of the
magnetic intensity at Los Angeles during the years 1882 to 1889, and supplied the tempera-
ture correction to the differential observations of the vertical component for the first year.
Mr. Bauer also attended to some miscellaneous geodetic computations, checked some reduc-
tions for latitude at Rockville, and of the micrometer value for latitude of Waikiki, and
directed the reduction of certain spirit-level observations by other computers.

Charles H. Kummell was engaged in miscellaneous geodetic computations, including
abstracts of angles or directions, triangle side and position computations, and in revising or
checking geodetic computations and abstracts of results copied for transimission to field or
other parties; made a preliminary computation for the position of the Los Angeles base line
of 1889 and 18go; prepared abstracts of angles for the survey of Minnesota, vicinity of
Minneapolis, for the years 1887, 1888, and 188¢; computed the positions of lighthouses and
buoys in the'vicinity of Key West, 1892, and solved a number of normal equations in connec-
tion with Mr. Courtenay’s adjustment of secondary triangulations, or with my discussion of
the secular variation of the magnetic declination.

John B. Boutelle computed geographical positions of the survey of Massachusetts;
attended to miscellaneous computations and revisions; gave assistance in the reduction of
spirit-levels in Tennessee and Mississippi, 1889, and computed geographical positions on the
coast of California, vicinity of Point Pinos, and on Hudson River, near Newburg. Mr.
Boutelle also attended to copying of reports on professional or scientific subjects. During
four months he was on field duty.

James Page.—During the five and one-half months of his connection with the Computing
Division, Mr. Page was mainly engaged in assisting Mr. Courtenay in the adjustment of the
triangulation of Massachusetts, 1883 and 1889, revising angles and directions and triangle
sides and making position computations; he also solved a number of sets of equations in
connection with the above work, and attended to some miscellaneous computations.

William C. Maupin was mainly engaged in furnishing copies of descriptions of stations
and of lists of geographical positions called for by field and other parties; he also made
duplicates of records, and attended to the various duties of clerk to this Division,

Some temporary assistance was given by Miss 1. M. Peck in copying geodetic results and
descriptions of stations. Her services in this Division continued for two and a quarter
months. Subassistant F. A. Young served in the Computing Division for two and a half
months engaged in the computation of apparent places (declinations only) of stars and for
latitude of Rockville, Maryland, 1891 and 1892. Mr. Young also computed the value of
micrometer of zenith telescope No. z, used at Waikiki.

Yours respectfully, c A S
HAs. A. SCHOTT,

Assistant, and Clhief of the Computing Division.
Mr. B. A. CoLonna,
Assistant in charge of the Ofice,
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REPORT OF THE TIDAL DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 18¢z.

TipaL DivisioN, June 30, 1892,
Sir: I have the honor to submit my report of the Tidal Division for the fiscal year
ending June 3o, 189z:

SUMMARY OF THE WORK DONE DURING THE YEAR.

1. An aggregate of six years five months of record from automatic tide gauges, with the
corresponding tabulated half hourly heights of the sea, high and low waters, temperature
and density of the sea and meteorological data, eighty-four original and eighty-eight dupli-
cate volumes of observations from staff and box gauges, have been received, examined, and
registered.

2. The original and duplicate tide books in the archives and in this Division have been
indexed preparatory to re-arrangement and binding.

3. A card index of the literature relating to tides has been commenced, about 1 ococo
references having been secured during the year.

4. The harmonic analysis of a year's tides at Eastport, Boston, Bristol, R. 1., and Provi-
dence has been finished and the results reported. The analysis of a year at Sausalito and a
vear at Portland, Maine, has been continued; the analysis of a year each at Willets Point and
Washington, and fifty-four days at St. Michael, Alaska, has been commenced. The work
done on all is the equivalent of the complete analysis of three years,

5. Non-harmonic “1st reductions” have been made of thirty-seven series, the equivalent
of four years of continuous observations; phase reductions of ten series, the equivalent of
two years of continuous observations; and a declination reduction of one year.

6. The Tide Tables for the Pacific Coast for the year 1892, with 120 pages of the corre-
sponding volume for the Atlantic Coast, have been read and revised in proof. The two
volumes for 1893 have been prepared and that for the Atlantic Coast read and revised in
proof.

7. Tide notes have been prepared and furnished for ninety-six stations for publication
on twenty-nine charts, and a few current notes for the same.

8. Eighteen requisitions from field pasties have been filled, involving the preparation of
fifty-six descriptions of bench marks with references to the tidal planes.

¢. Tidal information, including the description of seventy-four bench marks with refer-
ences to the tidal planes, has been furnished in response to twenty-two calls from persons
not connected with the Survey.

ro. Two hundred and eighty letters have been prepared, many of them technical and
requiring research in their preparation.

11, I was convinced several years ago that the employment in the harmonic analysis of
the tides of half-hourly instead of hourly ordinates was unnecessary, but the preparation of
a new set of summation stencils was no light matter, and time wds wanting. We have, how-
ever, this year commenced a set in the hourly system, and in future we will use them in our
reductions, thus saving about one-half of the labor of tabulation. It is to be remarked in
this connection that the most scientific procedure, and the one that would give the best
practical results in the hands of mathematicians, is one which I explained to my colleagues
some two years ago, and which I will mention here as involving a conception possibly
worthy of note, for it applies not only to tides, but to all other periodic phenomena. It
consists in tabulating the ordinates in a fictitious time, differing from the time of any and
all of the component tides; that is, at a common interval which is not a submultiple of the
complete period of any component tide. The advantage of this method would consist in its
enabling us to tabulate the tidal curve at much greater intervals than an hour and obtain
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equally good results for the several tides. I may at some future time have occasion to recur
to this method.

12. During the last half of the vear considerable labor has been spent in an endeavor to
find a periodical fluctuation of sea level having a period identical with that of the variation
of latitude noted by astronomers. As a special report upon this investigation and its results
is in an advanced stage of preparation, it is the less necessary to enter upon an extended
discussion of it here.

PERSONS EMPLOYED IN THE TIDAL DIVISION.

Computers: Messrs. Alex. 8. Christie, L. P. Shidy, F. M. Little, and R A. Harris through-
out the year.

Writers: Miss A. G. Reville and Mrs. Virginia Harrison throughout the year; Mrs. M.
E. Nesbitt, July 1-13; Miss Florence Brower, October 13-April 19, and Junc 18-31; Miss
Fannie A. Weeks, May 12-June zo.

Copyist: Mr. Rollo S, Jackson, July 1-6.

Cler: Mrs, Ada C. Sturges, April 21-23,

Substitute Clerk: Mr. W. D. Fales, June 27-30.

Yours respectfully,
Arex. S. CHRISTIE,
Chief of the Tidal Division,
Mr. B. A, CoroNNa,
Assisiant in charge of the Office.

REPORT OF THE DRAWING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 18gz.

Drawing Division, June 30, 1892.

Sir: I have the honor to submit the report of the Drawing Division for the fiscal year
ending June 3o, 1892.

The only change in the personnel of the division was occasioned by the death of Mr. E.
J. Pond on January 23.

The general assignment of work has been the same as that of the previous year.

Mr. A. Lindenkohl has been employed in collecting and compiling data for additions and
corrections to the published charts, reducing hydrography from the field sheets to the scale
of publication, and in drawing projections on copperplates.

Mr. H. Lindenkohl, in drawings for charts to be engraved or photolithographed, in
making corrections and additions to the published charts, and in drawing projections on
copperplates.

Mr. E. H. Fowler, in the reduction and fair drawing of the survey of the District of
Columbia to scale of 1—g 600, in architectural drawings and plans called for by changes and
repairs in the office building, and in making and verifying projections for field use.

Mr. E. J. Sommer, in making drawings for uniform scale progress sketches along or near
the thirty-ninth parallel, from the Atlantic to the Pacific Ocean, and in constructing and
verifying projections for field use. Mr. Sommer was absent from April 18 to June zo.

Mr. D. M. Hildreth, on drawings for charts to be photolithographed, in touching up full
scale photographs of the District survey for engraving, and in making prajections for field use.

Mr. C. H. Deetz, on tracings, projections for field use, and in reductions for photolitho-
graphing. He was ordered on field duty on June 8.

Mr. G. F. Pohlers has made the drawings for the illustrations to the annual report of
the Superintendent, and for charts to be photolithographed.
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Mr. C. Mahon was employed on drawings of charts of the 1-80 coo series, along the Gulf
Coast, between the Mississippi River and Galveston.

Mr. P. von Erichsen, in inking topographical field sheets, and on tracings.

Mr. E. J. Pond, to January 22, in making drawings for photolithographing, and in revis-
ing and correcting drawings for new editions of charts.

Mr, E. P. Ellis, and Mr, E. S. Mitchel], in making tracings of original surveys, in response
to requests from the several Departments of the Government and from persons not connected
with the Survey.

The general work of the Division may be summarized as follows: Drawings for eleven
engraved charts and for twenty photolithographic charts were completed. Drawings were
revised and corrected for new editions of twenty-one charts. Two hundred and ninety-six
corrections or additions were made to the engraved charts. Thirty-one topographic and
fifty-one hydrographic projections were constructed, and twenty-one topographical sheets
were inked. :

Calls from the various Departments of the Government and from the public for tracings
or information, a list of which is appended for incorporation in Table No. 3, were more
numerous than during the previous year. The time consumed in answering these requests
was equivalent to four hundred and ninety-two days’ work of one person.

Since January 23 there has been one vacancy in the corps of draughtsmen, the Civil
Service Commission having failed thus far to certify an acceptable person.

In the death of Mr. E. J. Pond the Division met with a serious loss. Although he had
been in the service but fifteen months his quick perception and aptitude made him one of its
most valued workers.

I have pleasure in testifying to the zeal and efficiency of all the employés of the Division.

Respectfully yours,
W. H. DexxNis,

Assistant, and Chief of the Drawing Division.
Mr. B. A. CoLoNNa,
Assistant in charge of the Office.

REPORT OF THE ENGRAVING DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 18p2.

EngraviNGg DIVISION, June 30, 18592,

Sir: I respectfully submit the following report on the operations of the Engraving
Division during the fiscal year ended June 30, 1892. The statistics are as follows:

ENGRAVING.

Number of plates of new chartscompleted - . .. ..o L. ccimcmeiiaaa. T
Number of plates of new editions of charts completed. .. ... .. ... . .. 8
Number of plates of sketches and illustrations completed____. . ___..__....._ 3
Number of plates of new charts commenced __._______ . ______...._. 9
Number of plates of new editions of charts commenced ______.__________.. 7
Number of plates of sketches and illustrations commenced ... . .....__. 6
Number of plates of charts corrected for printing .. ... ... . ... __.__.. 535
Number of plates printed for chart room ... oo . 680
Number of plates of sketches and illustrations corrected for printing . ._.___ 18
Number of plates in progress during the year but not completed .._.._.... 32
Number of unfinished plates on hand at the close of the year, viz:

B e 3 B o R 29

New editions of charts. ... it eceicicei e e caaas 11
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ELECTROTYPING.
Number of pounds of copper deposited ... ... . o iiiiiaaaooa- 2 150
Number of square inches on which deposit was made. ... ... __..._.... 81 952
Number of plates made:
BasSS0 o e e e e e e e em e emeean 30
A0 e e e e e et m e mmmmcmeemm e anmane~ 40O

Of these seventy electrotypes, three basso and fourteen alto plates were made. for the
Hydrographic office, Navy Department.

PHOTOGRAPHING.

Number of negatives made .. . i cicieaieoos 162
Number of prints made {(blue 687) . ... oot i i iiiiiiaaaaaaas 881
PRINTING.

Number of impressions for chart room__ . .. oo _._.. 40 40L
Number of impressions for the Assistant in charge of the Office._ _..____ 3418
Number of impressions for the Hydrographic Inspector ... ... __._ 1 205
Number of impressions for the Engraving Division .. _..._.._.......... 1306
Number of impressions of lithographer’s transfer proofs_ ... _.________. 79

Total number of IMPTESSIONS . o o o i 46 469

The force of engravers has remained substantially the same as during the preceding
year, the personnel having changed only through the resignation of Mr. John A. Williams,
and the appointment of Mr. F. G. Wiirdemann, as additional engraver, in his place. The
expert engravers have been employed, as heretofore, on the branches of work they have
made specialties, with the exception of such interruptions as were necessary through the
corrections arising from resurveys and work of similar character. The young men who
have been under instruction have all made satisfactory progress, and add very materially
to the strength of the Division.

No contracts for engraving were given out during the year, for reasons specified in my
last annual report, until the close of the year, when it was found advisable to enter into an
engagement with Messrs. Evans & Bartle of this City to engrave twelve plates of the topo-
graphical survey of the District of Columbia. This work is now well in hand, and there is
every prospect that eight sheets will be published within sixty days.

The most important engravings completed during the year were Chart No. 19— Mobile
Bay to Atchafalaya Bay '—scale 1—400 ooo, completing the first edition of the General Charts
of the Gulf Coast; Charts Nos. 5 goo and 6 ooo, embracing the Pacific Coast from Point St.
George to Cape Lookout, on a scale of 1-200 ooo; and material advance was also made on the
next chart of this series, No. 6 100, extending northward to include Grays Harbor.

In the new editions, the revised plate of Chart No. 376—¢ Delaware and Chesapeake
bays,” scale 1-400 coo, was issued. This is an entirely new engraving, embracing more
favorable limits and greater detail than was shown on the former edition of the chart.
New editions were also published of Sailing Chart No. 5—*“Gulf Coast of the United States,”
embracing the most recent surveys, and Chart No. 137— Cape Henry to Currituck Beach,”
scale 1-80 coo, showing the water routes of communication between Chesapeake Bay and
Albemarle Sound. The engraving of the new edition of Chart No. 112, embracing a part
of Nantucket Sound, Massachusetts, showing the resurveys of the locality, was sufficiently
advanced to permit the engraved work being transferred to stone, which, with additions by
photolithography from the old surveys, made a satisfactory preliminary edition of this
chart.

A large number of important plates were materially advanced, including the new sailing
charts of the Atlantic Coast, the Mercator Chart of Nantucket Shoals, extending westward
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to Montauk Point, the remaining coast and harbor charts of the coast of Maine, and the
coast charts of Florida Bay.

The total output of the Division, in the number of plates completed, is smaller than has
been the case for several years; but the actual work in advancing the engravings has been
most satisfactory. Through the operations of the Chart Board, certain plates are selected
to be advanced as rapidly as circumstances will permit, under the general rule that the
plates selected will furnish charts more desirable to publish than others that may be on
the list: But during the year past, the large majority of the plates that were selected
involved a quantity of work that it was impracticable to accomplish before the close of the
year, thus reducing the apparent output of the chart publication from engravings.

The registration of the photolithograph work has continued in this Division. Forty-
three new charts, new editions, and reprints, were furnished during the year, making an
aggregate of 13 155 sheets. The most important of these werc Chart No. 384— Baltimore
Harbor,” on large scale; Charts Nos. 8 zoo and 8 300, completing the publication of the Inland
Passages, Southeast Alaska; Chart S—¢ The Northwest Coast of America, from San Fran-
cisco to Bering Sea;” Chart No. 8 ggo—¢ Pribilof Islands,” Alaska; and new editions of San
Diego Harbor, California, and the General Chart of Alaska on a small scale.

The plate printing office has continued under the direction of Mr. F. Moore, foreman.
The force of printers has remained unchanged, with the exception that the helpers formerly
employed on the extra roll have been transferred to the permanent roll, under the appro-
priation providing for an increascd number of printers.

The printing office has been transferred to the building on South Capitol Street which
was refitted for this purpose. Two new presses, run by power generated by a gas engine,
have been supplied, and one of the old hand presses converted into a power press. A second
one of the old hand presses is now being converted into a power press. A new roller cai-
endering press, run by power, to take the place of the old knuckle-joint press, has also been
set up. These improvements and additions have supplied the Bureau with a plate printing
office that is probably not surpassed by any other establishinent in the city. Two of the
rooms of the old printing office in the fireproof building, that were vacated, have been
utilized for the storage of our copperplates. Four other rooms and a cellar have been made
available for the use of other Divisions of the office.

The requisitions for printing from the chart room have fallen off during the year about
10 oco copies, reducing the number of copies furnished for distribution to 40 401. This
decrease in the demand for the charts is also shown in the reduction of the number of plates
it was necessary to correct for printing, there having been only 535 corrected for this pur-
pose, against 734 during the preceding year. These corrections consumed time equivalent to
the constant employment of three and one-half men during the whole year, and show the
average correction to each,plate to have been materially incfeased. The number of plates
printed for the chart room was also reducgd to 680, against 884 for the preceding year. This
great reduction in the requisitions, together with the increased facilities and improvements
the new printing office affords, have enabled us to keep up with the work required, so that
the back orders, which have been so anncying for several years past, have rarely been
reported during the vear., This is the more gratifying, as the interruption of the work
incident to the removal and refitting of the printing office would have been, under the
prevailing circumstances of a year ago, a most serious annoyance in delaying the issue of
the charts to the public. :

The electrotype and photograph department has continued under the charge of Mr. D.
C. Chapman, assisted by Mr. L. P. Keyser. The average quantity of work has been turned
out, and at a somewhat reduced cost, as the thorough overhauling of the batteries, referred
to in my annual report of a year ago, has resulted in an increased ratio of deposit of copper
for the quantity of zinc consumed. Eighty-eight per cent of the zinc is now utilized in
actual work, being an increase of 20 per cent on the average of preceding years.
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The general clerical work of the division has been performed by Mr. John H. Smoot
in his usual acceptable manner; and since February I have had the assistance of Mr. Eugene
Rhodes. Mr Rhodes has been engaged, under my personal supervision, in many details
relating to the photolithographing, and questions arising from my connection with the
United States Board on Geographic Names, and, to some extent, in proof-reading and ver-
ification of engraved work. It gives me pleasure to say that his services have been most
satisfactory, and are of material assistance to mec in the many details requiring my attention.

1 alsc desire to express my gratification at the interest the expert engravers in the
Division have evinced in the young men who have recently been emploved in the office to
learn the art of engraving. These young men have shown, without exception, a marked
aptitude, and, I believe, with the necessary experience, will become proficient engravers.

I transmit herewith the usual statement of charts completed, commenced, and continued
during the vear for file in the archives.

Respectifully yours,
Herperr G. OGDEN,
Assistant, and Chicf of the Engraving Dizision,
Mr. B. A. Coronwa,
Assistant in charge of the Office.

REPORT OF THE CHART DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE, FOR
THE FISCAL YEAR ENDING JUNE 30, 1892.

Cuart Division, June 50, 1802,
Sir. I have the honor to submit the following report of the Chart Division, for the fiscal
year ending June 3o, 18gz:
T'his Division has been under my charge during the year, and the following named per-
sons have been attached to it, whose general duties have been as noted:
Miss L. A. Mapes, bookkeeping and correspondence.
Mr. H. R, Garland, issuing and correcting charts.
Mr. J. H. Barker, correcting charts.
Mr. J. W. Whitaker, correcting charts.
Mr. C. W. Childs, correcting and coloring charts.
Mr. T. V. Walker, correcting and coloring charts.
» Mr. Ivy Hill, correcting and coloring charts.
Miss Sophie Hein, correcting and coloring charts.
Mrs. Jennie H. Fitch, coloring charts and correcting catalogues,
Miss M. I.. Handlan, coloring charts.
Mr. Neil Bryant, receiving and stamping charts,
Mr. R. T. Bassett, mounting and joining charts,
Mr. C. A. Harbaugh, miscellaneocus.
The changes in the force were as follows:
Miss Sophia Hein, transferred to Office Division on August 2.
Mr, C. W. Childs, transferred to Interior Department on November 23.
Mr. C. A. Harbaugh, assigned to this Division on July zs5, and transferred to the Divi
sion of Library and Archives on October 27.
Mr. T. V. Walker, assigned to the Division on December 2.
Mr. Ivy Hill, assigned to the Division on February rr.
With the exception of the transfers above noted, the persons named are still on duty
here.
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The following table is given with a view of representing in brief the more important
features of the relation of the chart issue of this vear to that of the four years next preced-
ing:

Comparison of issues of charts during the fiscal years noted belozeo.

i 1 | ! : P
i ) Change. ! ' Change. 1 | Chaunge. | Change. Cl;:‘?]ﬁe
[o1sss. P 188, | 1890, 1800, | 1oz | T
D or = -+ or — | + ar — I 4 or — + or —
! | : [ |
! ‘ ; { i i
{ Conies_—umm Poaraz. 470, 49312 113 8i0 | 63162, 0183, A2 950  —284 | b2 67 | 4989
Totals - _.___ - i i 1 : ! ! ] ]
{ Values . [ $17104 482002 €20 006 | 86082 $26 178 —$u 72l $23 457 | —8416 | $X3 041 | 48133
{ Copies el 1540v . ysest 21088l 4oces! 30112 —8 301 {20811 | +2e40! 24451 41597
Tree e, R H ! : ' : i ;
{ Valuesa__..; $6 164 1 482 102 : 88 266 483 865 ‘ $12 121 $3 275 i §8 846 ; —+ 985 ! §9 831 +5§982
H : | i ! | t !
( Copies. 25 915 | 2 309 ‘ 28 224 1 44 816 330401 —B92 . 92 148 L —2 92 | 29 224 | ~ 608
Gross sales.___< i ; i ; H ] :
{ Talues $10 940 “ 18800 | $11 830 ¢ %2227 | $14 057 1 @554 | B4 6111 —$1 402! S13209 1 48350
; : . i i | i ; ! .
Copias______ 23 885 | +Z 656 ! 26 540 +5 266 ; 3) 806 —3 333 ‘ 28 473 | —1 234 27 214 ~-462
Notsales.__._. 1 ] i i ‘ J

Yalues __..i $10 169 ' <+4§1 111 | $11 280 +$2 295 #13 575 ~-$434 $13 141 | - $635 |, §12 506 ; - $465 -
! ; i i : : : ‘ ‘

The total issue which represents the work of the Division is practically the same as that
of last year and about 2 per cent larger than the average of the four previous years. Ifthe
issue for 1890, which was anomalous in regard to free distribution, be omitted, the increase
over the average would be about 1o per cent. But this increase is absorbed by the free dis-
tribution, since the gross sales in copies are less than last year by g per cent and less in copies
than the average of the four previousyears by 2z per cent. The netsales, 7 ¢, the gross sales,
less charts returned by sale agents, have decreased in copies 4 per cent and in value 5 per
cent as referred to last year, but, as compared with the average of the four years, have
decreased in copies less than 2 per cent and have increased in value 4 per cent. It will be
noticed that the net sales, which are the indication of the popular demand, show an increase
to 1890 and a decrease, though less in amount, since then.

It is possible that the number of vessels engaged in commerce may have decreased with
the tendency to use vessels of larger size and steamers in place of sailing vessels, and the
number of charts required would be proportionately less. At all events, be the cause of the
lessened demand what it may, no effort should be spared to maintain, and raise if possible,
the standard of excellence of our charts in all respects, in the clearness of the print, the
quality of the paper, and the accuracy and sufficiency of the information, especially in regard
to changes in Aids to Navigation, so that if the demand continues to decrease, the Survey
may not be in fault.

That the result of the work of the Survey, as shown by the charts, may become bettet
known, a distribution was made during the winter, through the Lighthouse Board, of some
2 ooo copies to the principal lighthouses throughout the United States, and it is intended
that a distribution shall be made this autumn or winter to a number of libraries.

In April last a new edition of the Chart Catalogue dated 1892, was published, after a long
delay owing to the pressure of work at the Public Printing Office. Itis believed that it will
facilitate the very desirable object of a yearly edition of the Catalogue if the copy be made
ready for the printer by the end of the fiscal year, when, for various reasons, greater dis-
- patch in the printing may be expected.

The catalogue number of a chart should, in my opinion, be its official designation, aside
from its title, being brief and convenient for reference in correspondence, etc., and should
in a general way serve to define its location in reference to that of other charts, and the plan
of numbering should be so comprehensive that it would never be necessary to apply an old
number, however long in disuse, to a new chart. This idea, the truth of which is now
generally acknowledged, was not sufficiently considered when numbers were first given, and
the result has been an application of the same number to different charts, and a lack of order
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and arrangement noticeable to a certain extent on the Atlantic Coast, but especially marked
on the Pacific. With a view to a reform in this respect, even at the cost of some present
trouble, a plan of renumbering the Pacific Coast charts has been recommended by the Chart
Board and approved by the Superintendent. To carry the change into effect with as little
friction as possible the numbers were altered by hand on the copies in stock simultaneously
with the distribution, to sale agents and others, of the catalogues containing the new num-
bers., The system is now working smoothly. Of the new catalogue 2 150 copies have been
distributed out of an edition of 2 500, and 500 copies more have been ordered to meet demands
before the edition of 1893 is received.

The correspondence for the year has amounted to z 550 letters written.

The discipline of the Division has been good, and it gives me pleasure to note the interest
shown by all the members in keeping the work of correction and issue up to its past standard
of rapidity and accuracy. Our relations with the Hydrographic and Engraving Divisions
have heen cordial and mutually helpful in the perfecting of the routine of chart correction.

Eleven new charts from copperplates and twenty-one new lithographic charts, thirty-
two in all, have been published during the past year, as shown in the following list:

Date. | Catalogne Title.
1701, 11 ENGRAVED.
July 71 6450 Admiralty Inlet and Puget Sound to Seattle, Wash,
July 7| 6460 | Puget Sound, Seattle to Olympia, Wash.
July 25 l 6122 Nehalem River, Oregou.
Aug. & 8 | Approachesto New York, Gay Head tu Cape Henlopen,
Aug. 8 5800 Cape Mendocine to Point 8t. George, Cal.
Bept. 10 304 | Crose Islapd to Nash Island,Me,
Sept. 23 ‘ 890% | Chetko Cove, Oregon.
Dec. 7 5900 | Toint 8t. George to Umpqua River, Califurnia and O gon,
Dec. 13 8128 | Catalina Harbor and Isthmus Cove, Cal. -
1892.
Feb. 8 6000 Umpqua River to Cape Lookout, Oregon.
Mar. 14 13 Mobile Bay to Atchatalaya Bay.
1891, LITHOGRAPHED.
July 18 8100 | Clarence Strait, Revillagigedo Channel, etc., Alaska.
July 22 208 | Gardiners Bay, Long Island, N. Y.
July 22 6180 | Willapa Bay, part of, Washington.
July 22 B451 Harborg iu the Gulf of Alaska.
July 22 8881 | Islands and Harbors off the Alaska Peninsula.
Jaly 22 8891 Ilarbors off the Alaska Peninsula.
July 22 8901 | Harbors and Islands off Alaska.
Ang. 21 3615 | Long Island Sound, Throgs Neck to New Rochelle, N. Y.
Aug. bt 4 ; Loug Island Sound, New Rochelle to Manursing Island, N. Y,
Aung. 21 0 ! Washington to Norfolk, Chesapeake Bay.
Sept. 17 244 Harbors in Revillagigedo Channel, etc., Alaska,
Oct. 24 161 | Calais to Little River, Me.
Oct. 24 8200 | Sumner Strait and Frederick Sound, Alaska.
1892,
Jan. 14 6406 | Port Townsend, Wash.
Feb. 3 . 565 | Passaic River, Newark Bay to Bellsville Bridge, N. J,
Mar. 16 345 Robinsons Hole and Quicks Hole, }Mass,
Mar. 23 384 | Baltimore Harbor and approaches.
Mar, 23 8 | Bau Francisco to Bering Sea.
Apr. 18 8990 | Pribilof Islande, Bering Sea, Alaska.
May 9 9191 Harbors and anchorages in southwestern Alaska,
June 2§ 8300 | Lynn Oaneal and Btephens Passage, Alaska.

I should remark that the term “new charts,” as used above, has a general signification
and refers to charts never before issued in that form., The same term is applied by other
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Divisions to charts which have required new work on the plates, drawings, etc,, and which
may have been issued before; and there may consequently, for this and other reasens, be a
discrepancy between their lists of new charts and mine.
The receipts, issues, and general distribution of charts during the year are given in a
table which accompanies this report, and which is submitted for file in the archives.
Yours respectfully,
GERSHOM BRADFORD,
Assistant, and Chief of the Chart Division.
Mr. B. A. CotonNa,
Assistant tn charge of the Office.

REPORT OF THE MISCELLANEOUS DIVISION, U, S. COAST AND GEODETIC SURVEY
OFFICE, FOR THE FISCAL YEAR ENDING JUNE 30, 1892,
MisceLLANEOUS DIVISION, Juwne 30, 1802.
Sik: I have the honor to submit herewith the report of the Miscellaneous Division for
the fiscal year ending June 30, 189z.
The volume of work done in the Divison, so far as it is susceptible of tabulation, is shown
by the following figures:

Letters written (sales agents, 2 6oo; miscellaneous, 539) .- ccecceoaean oo 3139
Ledger accounts kept (sales agents) ... .. .o iioiiiaiaiioao- 95
Quarterly statements of sales agents examined and verified ... __._ .. 281
Circulars to sales agents issued . __ . . .. L. ______._.... 30
Charts sent to sales agents i mmimciccmma— s 28 620
Orders for purchases issued - . i e e eaa e 780
Requisitions made for printing and binding .. .. .. ool 86
Requisitions for stationery filled . ... ... ... 510
Requisitions for miscellaneous supplies and repairs filled. ... ... ._.... 53K
Annual Reports distributed (see tabulated statement) ......_._........... 3873
Tide Tables issued . . .. oo oo oo i e e i mdee e e 5 485
"Atlantic Coast Pilots issued . ... ... oo e eaoo. 34
Subdivisions Atlantic Local Coast Pilot issued - ..o . oo oiai.- 268
United States Coast Pilots, Atlantic Coast, issued . _._ ... _ ... _.co.-_ 289
Pacific Coast Pilots, Alaska, Part I, issued - .. ... ... ... e 136
Pacific Coast Pilots, “California, Oregon, and Washington,” issued.._..... 68

The number of charts sent to sales agents during the year, namely, 28 620, was 2 845 copies
less than were issued during the previous fiscal year.

Twelve agencies for the sale of publications—mnine on the Atlantic and Gulf Coasts and
three on the Pacific Coast—were established during the year; and ten were discontinued—
seven on the Atlantic and Gulf Coasts and three on the Pacific Coast. The total number of
agencies on June 3o, 1892, was eighty-eight—seventy on the Atlantic and Gulf Coasts and
eighteen on the Pacific Coast.

The aggregate of business done through the agencies from July 1, 1891, to June 3c. 1892,
is shown by a table which is submitted for file in the archives.

The following publications were sent to press: Annual Report of the Superintendent for
the year ended June 3o, 189x; United States Coast Pilot, Atlantic Coast, Part IV, ¢« From
Point Judith to New York,” Second Edition; Tide Tables for the Atlantic Coast of the
United States for the year 1893; Catalogue of Charts and other Publications, 18¢gz; Laws and
Regulations relating to the Coast and Geodetic Survey of the United States (reprint); and
Notices to Mariners Nos. 143 to 154, inclusive,
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The usual distribution was made of the Annual Reports of the Superintendent, the
Appendices to the same printed separately in pamphlet form, Bulletins, and Notices to
Mariners, and they were also furnished in large numbers in response to numerous spceial
applications. The distribution of Annual Reports was as follows:

7
| Domestic distribution, | Foreign distribution,
Date of report. - Totals.
To institu- To individ- To jnstitu- . To individ-
tions. uals, i tions, i wals,
3 3
3 3
3 3
3 3
3 3
3 4
3 3
2 2
3 8
g 3
3 4
3 3
3 e - 3
2 2
4 5
3 )
4 6
4 6
3 4
3 I3
& . 1 SR [
7 2 a3 e e 12
11 ’ 6 o0
14 | 2 6
" 11 11 25
1 & 24
12 8 23
16 | 10 an
19 | 20 3
25 52 N
- 24 48 6
24 i 71
24 | 48 6
25 37 4 66
27 a6 67
24 59 69
26 43 4
28 8 116
06T 618 j 1 533
£69 457 1362 .
0 P 1 o814 535 a0y 3818
1 il i




142 UNITED STATES COAST AND GEODETIC SURVEY.

Following is a list of the publications of the Survey, with the number of copies of each
received during the year from the Public Printer:

1
Name of publitation, ]:&”2: k# Name of publication. ﬁ;'p,::
_ [E—— ! -

Annnal Report of the Superintendent for the year ended 1432 11 Aprendix No. 13, Report. for 1890—¢“On an Approximate 200
June 30, 1889, ! Method of Compnting Probadle Error,” and “ On the e-

Anuual Report of the Superintendent for the year ended 2000 ﬂ termination by Least Squares of the Relation betweentwo
June 30, 1890, i Variables.”

United States Coast Pilot—Atlantic Coast, Parts I-TI, 1800 '| Appepdix No. 14, Report for 1890—* On the use of Observa- 200
“*From the 8t, Croix River to Cape Ann.” H tions of Currents for Prediction Purposes.”

Paciftc Coast Pilot—Alaska, Part ¥, “Dixon Entrance to 433 | Appendix No. 15, Report for 1890—* Tides at Sandy Hook, 200
Yakatat Bay with Inland Passage from Strait of Fuca to [ Observed and Predicted Times and Heights during the
Dixon Entrance.” Third edition, 1801, ‘} year 1839

Tide Tables for the Atiantic Coast of the United States for 2010 |/ Appendix No. 16, Report for 1890—**The Relation of the 500
the year 1892, || Yard to the Metre.”

Tide Tables for the Atlantic Coast of the United States for 2025 H Appendix No. 17, Report for 1890—* International Geodetic 500
the year 1893, ' Association. Ninth Conference.” i )

Tide Tables for the Pacific Coast of the United States for the 3 525 ] Appendix No. 18, Report for 1890—* The National Proto- ] ¢ 901
year 1892, \: types of the Standard Metre and Kilogramme.” |

Catalogue of Charts, and other purblications, 1892____________| 2535 :‘ Appendix No. 19, Report for 1890—** urly Expeditions to [ 500

Laws and Rogulations relating to the Coast and Geodetic 300 :  the Region of Bering Sea and Strait.> '

Survey of the United States, 1887, ! 1\ Ayppendix Na. 20, Report for 1890—¢ Notes on an Early Chart 200

Tables for converting customary and metric weights and 10 000 ; of Long Teland Sonnd and its Approaches.”
measures, “ NOTICES TO MARINERS.

Appendix No, 8, Report for 18390~°* Resulis of Magnetic Ob- 500 ! . R
servations recorded at Los Angeles, California, 18521859, | No. 142, June, 1881—Chart corrections during tho month =i 16 000
Part T—Absolute Measures."” l No, 143, July, 1891—Chart corrections during the mouth.___ 10 00

Appendix No, 9, Report, for 1890—** Results of the Magnetic 500 i No. 144, August, 1891—Chart corrections during the m:-nth_‘ 10 000
Observations recorded at Los Angeles, California, 1852- No. 145, September, 1891—Chart corrections during the 10 000
1889. Part II—Differential Measures.” H month. i .

Appendix No. 10, Report for 18900—*The Gulf Stream. A 999 1 No. 146, October, 1891—Chart corrections d\(xrmg the month_ 10 000
Description of the Methods Employed in the Investigation, i No. 147, November, 1891—Chart corrections during the 10 oit
and the Results of the Rescarch.”” \: mouth. .

Appendix No. 11, Report for 1890—* Report on a Part of 100 No. 148, December, 1801 —Chartcorrectionsduring the month . 10 ono
the Boundary Line botween the States of Maryland and ! No. 149, Index to Chart corrections, Januwary 1, to Decem- 10 000
Virginia.” 1 ber3t, 189l )

Appendix No. 12, Report for 1890—'¢ Determinntions of Gray- 500 - No. 159, January, 1892—Chart corret'hfms duri.ng the month.. 10 000
ity and of the Maguctic Elements in connection with the i No. 151, Fu‘.n-uaryi1892~(‘ha,-c vm-rwf:n(msd\?rmg the month_ 10 060
United States Scientific Expedition to the Wast Comst of {{ No, 152, March, 1392—Chart x:(lrnzrfmus during the month __| 10 000
Africa, 1880-1890. “ No. 153, Ap{il, 1892-—Chart corrections during the mouth._.| 10 vo0

No. 154, May, 1892—Chart corrections daring the month..__| 10 00
H

Mr. Freeman R. Green has, as heretofore, kept the sales agents’ ledger accounts, in addi-
tion to the performance of other clerical duties, Mr. Green is entitled to special commenda-
tion for the faithful, intelligent, and accurate manner in which he has performed all the
duties assigned to him.

. Mr. Harry J. Van Der Beek, who received a probationary appointment as stenographer
on January zo, 1892, has served acceptably in the Division since that date,

Mr. Eugene Rhodes performed duty as stenographer and typewriter until January er,
1892, when he was transferred to the Engraving Division.

The duties of janitor were performed by Mr. W. M. Long until January 2z, 1892, when
his connection with the Survey ceased. Mr. Calvin Shurtleff was appointed to succeed Mr.
Long on January 26, 1892, since which date he has discharged the duties of janitor.

The duties of watchmen were faithfully performed during the year by Messrs. David
Parker, Wm. H, Keith, and David Somerviile.

Mr. J. A. Watts was detailed from the Treasury Department on December 2, 1892, for
duty as an engineer in this office. Since that date he has had charge of all the heating
apparatus, and, in addition to the performance of his duties as engineer, has rendered other
valuable services of a miscellaneous character.
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Mr. Wm. G. Finney was appointed messenger September 18, 1891, and emploved until
February 10, 1892, and S. T. A. Van Sciver was appointed messenger September 23, 1891, and
employved until March 15, 1892.

Messrs. William H. Butler, chief messenger; C. H. T. Over, Sandy Bruce, Charles H,
Jones, William Savoy, Attrell Richardson, Peter Page, and John F. Grinage, messengers;
Wm. R. McLane, driver; Horace Dyer and Harrison Murray, firemen; and Mrs. S. E. Flynn,
William: P, Young, John H. Brown, Hans Bowdwin, Samuel L. Eubank, and Dennis E. White,
laborers—all performed their respective duties in a faithful and satisfactory manner.

Respectfully yours,
M. W. Wines,
Chicf of the Miscellancous Division.

Mr. B. A. Cor.onNa,

Assistant in charge of the Office.

REPORT OF THE INSTRUMENT DIVISION, U. S. COAST AND GEODETIC SURVEY OFFICE,
FOR THE FISCAL YEAR ENDING JUNE 30, 18g2.

InsTrRUMENT Division, June 30, 1892,

Sir: I have the honor to submit the following report of the work of the Instrument
Division for the fiscal year ending June 3o, 18¢gz:

This Division has to send out, receive, and account for all instrnments and general
property used in the field and in the wvarious Divisions of the office; make the needed
repairs to instruments; plan and construct new instruments; determine their constants so far
as it is practicable to do so at the office, and purchase new instruments and all material
needed for carrying on its work. The Division may be said to have three sections—the
office of the Instrument Division, the instrument shop, and the carpenter shop. The force
employed during the year was as follows:

OFFICE.

Edwin Smith, assistant, and chief of the Instrument Division.
Frank A. Cook, clerk.
William West, messenger.

INSTRUMENT SHOP.

E. G. Fischer, chief instrument maker.

Otto Storm, instrument maker from July 1 to Geptember 30.

William Gaertner, instrument maker.

Jacob Schwarz, instrument maker from October 1 to June 3o.

C. E. Regennas, instrument maker.

W. R. Whitman, instrument maker.

S. A. Kearney, instrument maker

M. Lauxmann, instrument maker.

Jacob Schwarz, mechanician for the office of Weights and Measures, assigned to duty
in instrument shop, from July 1 to September 30.

Otto Storm, mechanician for the office of Weights and Measures, assigned to dut) in
instrument shop from October 1 to June 3o.

CARPENTER SHOP,
H. O. French, carpenter.
George W. Clarvoe, carpenter.
C. N. Darnall, carpenter.
The instrument and carpenter shops are essentially repair and experimental shops, and
the construction of new instruments is incidental to this work, being mostly confined to such



144 UNITED STATES COAST AND GEODETIC SURVEY.

instruments as can not be purchased in stock or made to order except at very much greater
cost and delay.

Tables I to V* accompanying this report and submitted for file in the archives, give
statistics of some of the work of this division. Two hundred and fifty-five requisitions have
been filled, many requiriny several davs' work of several men. The division has also done
a great deal of work for the office in the care of the clocks, electric bells, fitting up of the
reading room in the library, making file cases, drawing boar ds etc, and such gr‘nutxl repairs
about the building as could be done by men of the insm umeat and cal‘pentel shops. In such
work the carpenter shop has been particularly hard pressed, and I would recommend that
its force be increased by at least one more carpenter at as early a date as possible.

Early in the year the facilities of the carpenter shop were materially increased by mount-
ing the band saw purchased at the close of the last fiscal year.

The reconstruction of zenith telescope No. 3 was begun in June, 18¢L It was intended
to be made similiar to zenith telescope No. 4, which had been reconstructed a short time
before as mentioned in last year’s report. At a later date zenith telescope No. 3 was
assigned to Assistant Davidson, and at his request the Superintendent directed that a new
objective by Brashear and three new eyepieces by Kahler be furnished, and that many
details should be made in accordance with Assistant Davidson’s wishes. This caused much
delay, and the instrument was not ready for shipment to Assistant Davidson at San Francisco
until November 19, 18g1. At the request of the Chief of the Instrument Division, made
through you, the Superintendent appointed a special committee, consisting of Assistants
Schott, Woodward, and Tittmann, to examine this instrument before it was sent from the
office. They reported it to be very satisfactory.

Base hars Nos. 15 and 16 are the duplex bars des1gned in the Instrument Division from
specifications given by Assistant Eimbeck. They were begun during the last fiscal year,
but as they could not be completed in time to be used at the Holton base they were set aside
for more pressing work. They will svon be taken up again and will be completed in time
to be exhibited at the World’s Columbian Exposition.

Base bar No. 18, is a 3-metre steel bar similar to No. 17, which was made last year It
s divided into g-metre spaces by plugs with their faces in the ncutral axis. The ruling of
the lines on these plugs was done by the chief instrument maker. The bar was constructed
after the return of the Holton base party from the field and used as an intermediate bar to
determine the length of No. 17 from the prototype metre.

The reconstruction of theodolites Nos. 145 and 146 was begun about two years ago.
There has been but one man at.work upon these instruments and he has so frequently been
called off for more pressing work that theyv are not yet completed. They will be finisheqd,
however, in a very short time and one of them will be exhibited at the World’s Columbian
Exposition.

Four new magnetometers, Nos. 17, 18, 19, and 2o, to be made from designs prepared in
the Instrument Division, were begun in September, 1891. On these instruments there has
also been but one man at work, who has frequently been called off for other duties. They
are now nearing completion and will be ready for issue in a short time. One of them will
also beexhibited at the World's Columbian Exposition.

Transit No. 2 is one of the Troughton & Simms 45-inch transits. It is an instrument
that has been little used and was reconstructed to meet the needs of the Survey and with a
special view to being exhibited at the World’s Columbian Exposition as a type of the larger
transits used in the longitude work of the Survey,

The six comparator micrometers mentioned in Table I1I were made for the universal
comparator proposed to be constructed nearly two years ago for the use of the Survey an‘l
the office of Standard Weights and Measures. These micrometers have been made with

*These tables give lists of instruments repaired, of those reconstructed, and of those made made in the shop;
also of instruments purchased, and of work done for the office of Standard Weights and Measures.



REPORT FOR 1892-—PART I. REPORT OF ASSISTANT IN CHARGE OF OFFICE. 145

special care, Itis ‘to be regretted that the work on this comparator can not progress more
rapidly, but it has had to be set aside for the same reasons that have caused delay in other
new work.

Early in the year a model of a half-second reversible pendulum was made from designs

"made in the Instrument Division under the direction of the Superintendent. This model
was exhibited before the National Academy of Sciences at its April meeting by the Superin-
tendent. The consideration of the construction of the pendulum itself has been unavoidably
delayed.

On the return of the Superintendent from Alaska with pendulum apparatus A in the
autumn of 18gr, the pendulums were swung at the Smithsonian Institution, in which work
the chief instrument maker assisted. In November these pendulums were swung at the
Stevens Institute, Hoboken, New Jersey, by the Superintendent, assisted by the chief of the
Instrument Division. Since the return of this apparatus to the office, many changes and
additions have been made involving experimental work which consumed much time in the
Instrument Division. For the planes in the receiver, knife edges have been substituted; and
for the knife edges in the three pendulums, planes have been substituted. A microscope and
lamp for reading the amplitude have been added. Throughout the whole year experimental
work with the apparatus has been in progress, under the direction of the Superintendent,
in which the Instrument Division has been called upon to take part.

It was found desirable, and in fact necessary, to have the base pendulum station of the
Survey at the office in Washington, and for this purpose the southwest room in the ceilar of
the office was selected. By direction of the Superintendent this station was prepared under
the supervision of the Chief of the Instrument Division, and its care has since rested with
that Division. A description of this pendulum station more properly belongs with the pen-
dulum work under the immediate direction of the Superintendent.

The twelve compass declinometers mentioned in Table V were made under contract by
Fauth & Co., the lowest bidders, from designs and specifications made in the Instrument
Division. They are designed for the purpose of rapidly determining the magnetic declina-
tion by triangulation, topographical, and other parties at places where the true azimuth of a
line is known. An illustration of this instrument will soon appear, and a further description
is thought unnecessary.

A large amount of work has been done in the preparation of apparatus for exhibition
at the World’s Columbian Exposition, but as most of the work is not completed it will more
properly be mentioned in next year’s report,

For many years the Survey has had in its possession a machine for engraving numbers
on circles, etc., which has Deen practically useless. This machine has been reconstructed
and will be used for numbering every degree on the circles of theodolites Nos. 145 and 146
and other instruments,

In the latter part of the previous fiscal year a small dynamo ()% K. W.) was purchased.
This was mounted in the instrument shop towards the close of the year 1891, and has been
used to illuminate the pendulum room, the laboratories, and the comparing vault, and also
the microscopes of the universal comparator. This required r 8co feet of wiring and all the
work was done by the force of this Division. This dynamo was soon found to be too small,
and in June, 1892, a larger one (1% K. W.) was purchased. It will be mounted as soon as
possible so that the current from the two may be used separately or combined.

The Division has been pushed to its utmost capacity during the whole year, and I must
express my gratification with the industry of all its employés.

Respectfully yours,
Epwin SMitH, )
) Assistant, and Chicf of the Instrument Division,
Mr. B. A. CoLonna,
Assistant in charge of the Office.
8. Ex, $7—10
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REPORT OF THE LIBRARY AND ARCHIVES DIVISION, U. S, COAST AND GEODETI\.
SURVEY OFFICE, FOR THE FISCAL YEAR ENDING JUNE 3o, 1892.

LisrarRY AND ARrCHIVES Drviston, June 30, 1892,

Sir: I transmit herewith tables* showing the accessions made to the Library and’
Archives of this office during the fiscal year ending June 30, 1892, together with this general
report of the work performed in this Division during that time.

Improvements have been made in the building (1) by connecting it by a covered wridge
with the main office, and (2) by cutting a doorway between it and No. zox, thus making all
three buildings directly connected, and providing ready passage from any one to the others
without exposure of men or records to the weather.

The principal works accomplished are as follows:

Numbers have been placed on all original sheets in the archives, thus facilitating the
rapid handling of them; descriptions of the most of these sheets have been filled out on the
cards on which the current charges are made, and their history is preserved.

Several volumes of “descriptive reports” which accompany the original sheets have
been sent to the bindery. But the most of the work, other than that which may be regarded
as necessary current work of receiving, registering, and the daily issuing and crediting of
sheets and records, has been done for the library proper, and its collection of maps; both of
which very much needed attention to render them effective and useful as tools for the office
force, and others who have need to consult them.

In March, 1891, it was assumed that the library consisted of 1o ooo volumes,and accessions
were numbered upward from that; and, for ready identification, I had placed in each volume
in the library a stamp showing it to be the property of the Survey, and numbered the
volumes then in the library backward from 1o oco. Slips were prepared for the volumes
known to be on our vessels and sent to the commanding officers to be inserted: thus we now
have a list of numbers from 3coco to 11618, each representing a volume belonging to the
Survey.

There are a large number of books belonging to the library in the office and in the
hands of field officers which will be placed on this list as they are handled by the library,
and in this way a comparatively accurate estimate of the books belonging to the Survey will
be obtained in time. Such a list has long been needed.

The additions to the library during the past year by purchase, exchange, and binding,
(of books already in the library, but stored and inaccessible owing to their not being bound)
amount to over 1 zoo. Cards have beenmade out and placed in the catalogue for all of these.

The “purchases” have been selected by the library committee, and are of a character
which, if maintained, will make this a very valuable library of reference upon the subjects
allied to the work done by this office, and bearing upon it.

Pamphlets (the problem of every librarian) had accumulated, and over 1 ooo have been
arranged (by the decimal system) and placed intin cases. From two to five cards have been
written on the typewriter for each.

Portfolios have been provided for our collection of maps, and many of them have becn
arranged in them, and the proper cards made out.

Wherever sets have been found to be complete they have been sent to the bindery, as
“atlas form” is considered the best to preserve the maps and prevent loss, and is quite as
convenient for reference. N

During the year 895 volumes of books and atlases have been prepared and sent to the
bindery, while only about one-half that number have been returned.

A circular was sent to all field officers calling attention to the desirability of sending in
copies of all photographs and the negatives taken, which illustrate the field work of the

*These tables are filed in the archives. A summary statement of records received in the archives, and of
accessions to the library, accompanies this report,
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service, and it is thought from the replies reccived that this will be a very valuable as well
as interesting feature of the archives in the future.

Considerable correspondence has been carried on in trying to complete files of the
proceedings of scientific societies and scientific publications, portions of which were already
in our library; so far we have been quite successful, but a number of “ sets” which are out
of print have gaps in them which I can only hope to see filled in the future.

Special repurts have been made to the Superintendent as follows:

October 1, 1891. Relative to the purchase of manuscript maps from M. de Tragoff, in
New York.

October z, 1891. Report of visits to the libraries and other institutions from Boston to
New York.

May 24, 1892. Relative to the conference of the American Librarians’ Association at
Lakewood, New Jersey, Baltimore, Maryland, and Washington, D. C.

The total allotment for the library for the year was $1 ogo. The exact amount expended
can not be stated until the bills are all rendered, but it will come within the amount allotted.

In closing this report it may be proper for me to enumerate some of the wants of this
Division to carry forward successfully the work to the desired goal, viz: An arrangement of
our archives and library, and a complete index of each, so that any inquiry that may be
made concerning any record or book that has once been here may be readily answered, and
immediate reference to the said work made.

First, we need the shelving put up in No. zor so that the books of the library can be
moved and arranged thereon systematically; this will give the room now cccupied by these
books in the fireproof building for the records of the archives. The cost of this shelving
will of course depend upon the kind of shelves put up. Iron is preferable, butif wood is used
I would recommend those in the new reading room for style, as they are as cheap as should
be erected when you take into consideration the requirements.

The geodetic records should be divided by States, each class of work in any State be
arranged and bound, and index cards made out. To accomplish this a supply of index cards
and a case will be needed. I would recommend the standard card of the Library Bureau,
and one of their cases which will cost (complete with 18 ooo cards) about $58.

There are also required six more tin boxes, quarto size, for pamphlets, and twelve more of
the intermediate size, which are used both for pamphlets and for manuscript records. These
cost about $18 and $22 per dozen respectively, making the cost about §3o.

The sounding books should be prepared for binding, as much room would be saved
thereby, and I would recommend that the volumes be numbered to correspond with the sheet
on which they are plotted, as it will be much more convenient then to find them than under
the present system.

After the records have been arranged, a new catalogue of the library should be made,
which would include an index of the subjects contained in our various serials which bear
upon our work. With saufficient force these could be made simultaneously, but not without
the increased help of one expert cataloguer.

Our collection of maps should be brought down from the fourth story of the fireproof
to make them more accessible, and I would suggest that cases for them might be placed on
the landing of the second story of No. zor (just outside of the Board room) if it is thought
to be a proper place for them.

What is proposed above will give a great sufficiency of work for the new fiscal year,
and, unless the return of books from the bindery is greatly expedited, considerably more.

The force of the Division during the past fiscal year was as follows: F. H. Parsons, chief,
and Artemas Martin, clerk, during the entire year; A. Upperman and John Dale, writers,
during parts of the year; A. E. Young and W. A. Caldwell, copyists, each for a few days,
and W, G. Finney and Chas. Harbaugh as messengers during parts of the year.
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Summary of records received in the archives during the fiscal year 1892,

Original observations:
771 volumes.
74 cahiers. )
1 172 Maregrams, chronograph sheets, traces, etc,
209 Bottom specimens.
75 Photographs.
100 Photograph negatives.
69 Topographic sheets (three only additions.)
54 Hydrographic sheets,
Duplicate observations:
607 volumes.
93 cahiers.
11 Photographs,
Field computations:
7 volumes.
137 cahiers.
Office computations:

15 cahiers,
Accessions to the lbrary, 1891-1892.
Books purchased . . oo . i eamaaaan 350 volumes,
Books donated and by exchange. ..o oiiiiaoioaaaea. 478 volumes,
Pamphlets purchased . .. o 8
Pamphlets donated and by exchange_ ... ... ... ... 99
Serials purchased - .. Lo 684
Serials donated and by exchange _ .. . .o ool 2 205
Maps purchased. . ... oo oo 3
Maps donated and by exchange ... ... . . ... .o .... 3105
Books sent to bindery. . . . e 895 volumes.
Books received from bindery .. .. i iiimne e 441 volumes.

Very respectfully yours,
Francrs H. Parsons,

Chief of the Library and Archives Division.
Mr. B. A. CoLonNNa,
Assistant tn charge of the Ofice.
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OFFICE REPORT No. 2—1892,

REPORT OF THE HYDROGRAPHIC INSPECTOR FOR THE FISCAL YEAR, 1892,

UniTeED StaTES CoastT AND GEODETIC SURVEY,
Orrice oF THE HyDROGRAPHIC INSPECTOR,
Washington, D. C., October 5, 18p2.

Str: I have the honor to make the following report of hydrographic progress for the
fiscal year ending June 30, 1892, including a synopsis of the movements of, and repairs made
to, Coast Survey vessels, with a list of their officers and a table showing the various changes
among the officers of the Navy attached to the Survey during the year. I also append the
reports of the chiefs of the Hydrographic and Coast Pilot Divisions:

HYDROGRAPHY—ATLANTIC COAST.

Nantucket and Monomoy Shoals.—As soon as the necessary officers were available, the
hydrographic parties were sent to the field, and the beginning of the fiscal year found the
steamers Blake, Backe, and Endearor in the vicinity of Nantucket Shoals, where they had been
since the early part of June in order to take advantage of the clear weather that usually pre-
vails during that month. Unfortunately the weather was unusually bad for hydrographic
work and continued so during the most of the season. The work was pushed as rapidly as
possible, but was much delayed by an accident to the boilers of the Barke which necessitated
her being towed to New York for repairs, so that her services were lost for a month, besides
diverting the services of the Blake for a number of days while towing the Backe.

The hydrography of Nantucket Shoals is one of the most difficult pieces of work of that
nature that the Survey has ever accomplished. The adjacent land is low, so that the most
conspicuous signals could not be seen more than 15 miles under the most favorable circum-
stances, and a considerable part of the ground covered lies beyond the range of visibility of
shore signals. The currents are very strong and constantly varying in their direction, and
the atmospheric condition is frequently unfavorable for seeing more than a few miles. To
assistin overcoming thesedifficulties, the Lighthouse Board kindly placed for our use nine first
class can and five spar buoys. Advantage was taken of exceptionally clear days to locate these
buoys, and from them the work was carried on many days when shore signals were not
visible, The Coast Survey schooner Scoresdy was also used as a floating signal in connection
with the buoys. During the first week in September, by the assistance of a lighthouse
tender, these buoys were shifted from their first position to the westward of the South Shoal,
to a line extending from the eastward of McBlairs Shoal, outside of the Rose and Crown,
nearly 25 miles to the southward. This line of buoys in connection with the Sroresdy, enabled
accurate determinations to be made over the eastern part of the work, and enabled the
parties to carry on boat work on the Rose and Crown and Old South Shoal when shore
signals were not visible.

* During the northeast gale of September 7, the Scoresiy dragged on to the Old South
Shoal, and on the night of the 11th, she probably filled and was carried over the shoal by the
strong current and sank in the deep water to the southward of it. On the following day
search was made for her by Lieut. E. M. Hughes, U. S, N, commanding the Bac/e, but only
some small articles belonging to her were found.

This vessel was of very little value to the Government except for this purpose, and was
not worth repairing. It is rather remarkable that without any one on board, she rode out
the storms of two seasons on these shoals with her ordinary ground tackle to hold her, and
only succumbed to the elements when her mission was about at an end.
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Work was continued on Nantucket Shoals until their respective parts were finished.
The Blake's work was closed September 27, the Backe's and Endeavor's November 4. Novem-
ber 9, on her way to New York, the Backe made an examination of Squipnocket Ridge Shoal.

On June 16, 1892, the Blakereturned to Nantucket to execute hydrography off the eastern
entrance to Nantucket Sound, and was engaged on this work at the end of the year.

Early in June, 1891, the schooner Zagre, with party under the command of Lieut. W. P.
Elliott, U. S. N, Assistant Coast and Geodetic Survey, proceeded to Shelter Island Sound
and began work. Owing to not having the necessary officers, very little was done until after
the commencement of this fiscal year, when the work was pushed as rapidly as possible with
the small number of officers available. The work was closed October 16, Lieut. Elliott
having finished the survey of Shelter Island Sound and Great and Little Peconic Bays. The
FEagre was laid up at New London, Connecticut, for the winter, and Lieut. Elliott, who was
detached from the Survey, was succeeded in command by Lieut. W. F. Low, U. 8. N. On
May z4 Lieut. Low proceeded to Boston, Massachusetts, and on June 1 began work in Boston
Harbor, where his vessel was at the end of the fiscal year. :

COAST OF VIRGINIA—OFF CAPE CHARLES,

Owing to shoal water having been reported some 20 miles to the eastward of Cape
Charles, Lieut. C. E. Vreeland, U. S. N,, Assistant Coast and Geodetic Survey, commanding
steamer Blake, on February s, was directed to make an examination, and found a depth of 10
fathoms, only a few fathoms less than shown near by on Coast Survey charts. This was
confirmed by a re8xamination made by the same officer on May ro-13.

BEAUFORT RIVER—SOUTH CAROLINA,

On January z, 1892, Lieut. C. E. Vreeland, U. S. N,, commanding the steamer Blake, was
directed to proceed to Beaufort River, South Carolina, and execute the hydrography from
Station Creek to a point above the new United States Naval Station, and the northern limit of
this work was at a later date extended up the river 3 miles. Work was commenced March 3,
and a very satisfactory survey was completed May 4, 18g2, when the Blake was ordered north.

ENTRANCE TO ST. SIMON SOUND, GA.

Lieut. E. M. Hughes, U. S. N, Assistant Coast and Geodetic Survey, commanding the
steamer Backe, was directed to stop on his way north from the Gulf of Mexico and make an
examination of the shoal part of the bar at the entrance to St. Simon Sound, it being an
obstruction to commerce entering the port of Brunswick, Georgia. The party was engaged
in this work between May 28 and June 9. This examination developed no material change
either in the depth of water or position of the bar, nowithstanding the fact that private
parties claimed that a much greater depth of water had been obtained by the explosion of

dynamite on this bar.
GULF OF MEXICO.

Mobile Bay, Alabama—Acting under your instructions of January 16, 1892, the steamer
Backe, Lieut. E. M. Hughes, U. S. N,, commanding, proceeded to Mobile Bay, and on March z,
began a hydrographic survey.

So many of the triangulation points in this vicinity had disappeared entirely, and the
topography had so changed, that new points and shore line had to be determined by Assist-
ant J. B. Baylor. In addition to the development of the bar and entrance of the bay, Lieut.
Hughes made an examination of the dredged channel leading to Mobile, completing his work
May 21, 1892, when the Backe proceeded north and almost immediately began work in Boston
Harbor, where this party was at work at the end of the fiscal year.

COAST PILOT - WORK,

On May 24, Lieut. L. K. Reynolds, U. S. N,, Assistant Coast and Geodetic Survey, com-
manding the steamer ZLwdeavor, was directed to make an examination of Boo-hoo Ledge and
the Brambles near Salem Harbor, Massachusetts, and on June 24 the field officers of the
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Coast Pilot Division having joined him, proceeded to verify the new sailing directions for
the Atlantic Coast Pilot, Part I1I, and was engaged in this work at the end of the fiscal year.

Hydrography was also executed on the Atlantic Coast by Assistant H. L. Marindin on
the south shore of Nantucket Island; by Assistant C. T. Iardelia, in Mecox and Georgica
Ponds, Long Island ; by Assistant W. I. Vinal, from Cromwell to Hartford, Connecticut River,
Connecticut; by Assistant E. E. Haskell and Mr. R. A. Marr, in Absecon Inlet, coast of New
Jersey; by Assistant E. E. Haskell, in Potomac River, near the city of Washington; by
Assistant P. A. Welker, in Blackwater Bay, Florida, and by Assistant H. G. Ogden, at the
mouth of Brazos River, Texas.

HYDROGRAPHV—PACIFIC COAST,

Coasts of Oregon and Washington.—The steamer Hassler, Lieut, D. Delehanty, U. S. N., As-
sistant Coast and Geodetic Survey, commanding, having been detained on account of neces-
sary repairs, did not leave San Francisco for her working ground until September 2. From
September 7 until October zo this party was engaged in hydrographic work off the coast of
Washington. This work is most difficult to execute, and there was no place within its limits
where it was possible to make a landing, so that the tide gauge had to be kept near Cape
Flattery, more than 6o miles to the northward. The numerous outlying rocks and ledges
made it very dangerous to approach the coast with the ship, and the almost constant heavy
swell made the boat work most difficult.

On March 2, Lieut, Delehanty was detached from the command of the Hassler, the Sur-
vey thus losing the services of a most intelligent and successful commanding officer.

Willapa Bay.—The steamer Gedney, Lieut. J. M. Helm, U. S. N., Assistant Coast and Geo-
detic Survey, commanding, resumed work in these waters on April 16, 1891, and from that
time on until October 30, an unusually large season’s work was accomplished by this party.
The hydrography of Willapa Bay was completed and a plane-table survey of the Willapa
River with the necessary hydrography was made from South Bend to Willapa City. During
the month of September, Lieut. Helm executed the hydrography of the outside coast from
Cape Meares to Hay Stack Rock and a resurvey of Grays Harbor Bar. On October 3o the
season’s work was closed and Lieut. Helm was directed to proceed to San Francisco. After
filling with coal at Astoria he started south, but encountering a most violent southeast gale
during which the most of his coal was consumed, and with no hope of reaching San Francisco
with what was left, he finally returned to Astoria, when permission was given him to take the
vessel to Portland for the winter.

I deem it most fortunate and much to the credit of her officers that a vessel of the Ged.
ney’s size and with so little steam power should have successfully weathered one of the most
violent gales that has been known for years on the coast of Oregon, which caused a number
of most disastrous wrecks, and severely tried the endurance of some of the best steamers
on the Pacific Coast.

Lieut. Helm commanded the Gedney on her voyage from the Atlantic Coast to the Pacific
and his services have since been of the greatest value to the Survey. His term of service
having expired, he was detached on February 1. The Gedney remained at Portland in com-
mand of Ensign A. N. Mayer, U. S. N., until April 26, when she went to Astoria to take part
in celebrating the discovery of the Columbia River. At the end of the year she was still at
Portland, not having the officers necessary to carry on work.

Gulf of Georgia and Washington Sound—On April 2, 1891, the schooner Earnest, Lieut. J. N-
Jordan, U. S. N, Assistant Coast and Geodetic Survey, commanding, began work in the Gulf
of Georgia, north of Orcas Island. Owing to the reduced number of men allowed to Coast
Survey vessels by the Navy Department, it was necessary to lay this vessel up and discharge
her crew. The steamer McArthur, Lieut. W. P. Ray, U. S. N, Assistant Coast and Geodetic
Survey, commanding, being short of officers, was directed to proceed to the waters of Wash-
ington and take up the work commenced by the Zarnest's party. The officers of the Earness,
with the exception of Lieut. Jordan, were transfered to the Medrthur,; and thus reinforced,



1562 UNITED STATES COAST AND GEODETIC SURVEY.

Lieut. Ray accomplished a most creditable season’s work. He finished all the hydrography
of Washington Sound as far as the triangulation and topography had been executed, and in
addition to this he executed enough triangulation to enable him to run in by the plane table
a number of miles of shore line adjoining his hydrography.

He closed his season’s work on November 15, and the vessels in the waters of Puget
Sound-—the Earnest, Fuca, and Helen—were towed to Olympia, where they wintered in Butler
Cove.

Alaska explorations—The steamer Patlerson, Lieut. Comdr. H. B. Mansfield, U. S. N,
Assistant Coast and Geodetic Survey, commanding, having been refitted at San Francisco,
sailed from that port on April 5, 1891, and on May 5 began work near the southern entrance
of Behm Canal. This work was successfully carried on, and before the close of the season
had connected with the work of Lieut. R, Clover, U. S. N,, entirely encompassing Revilla-
gigedo Island and demonstrating that what had been formerly known as Hassler Island was
a part of the former.

This work was conducted under great natural difficulties and has very greatly changed
the shore line of Revillagigedo Island as formerly indicated.

After completing the survey of Carroll Inlet, the season’s work was closed on September
18, and the .Pa#ferson returned to San Francisco, and from that time forward the party was
engaged in office work. On February 2, Lieut. Comdr. Mansfield was detached from the
command of the Patferson and his successor, Lient! Comdr. W. I. Moore, U. S. N., Assistant
Coast and Geodetic Survey, took command; the vessel was refitted and on April 10, sailed
for Alaskan waters, where work was commenced in Boca de Quadra on May 1, and at the
end of the year the party was at work in this vicinity.

The steamer McArthur, Lieut. W. P. Ray, U. S. N,, commanding, was also made ready for
work in Alaskan waters. Before starting, on March 19, Lieut. Ray was directed to proceed
to Barclay Sound, Vancouver Island, to obtain information desired by the State Depart-
ment. This duty was most satisfactorily performed, but unfortunately, while preparing for
it, the McAdrthur was accidently sunk alongside of the coal dock at Seattle, Washington.
Through the energy of her officers she was raised the following day, and, after a short delay,
enabled to carry out instructions, not having been injured by a twenty-four hours’ immersion.

By great exertion she was made ready in time and proceeded to the working ground
in company with the Patterson and Hassler. Advantage was taken of the services of one pilot,
Mr. Francis, to carry the three ships through the waters of British Columbia.

Lieut. Ray was directed to execute the hydrography of Dixon Eantrance north of the
boundary and between Cape Chacon and Cape Fox. At the end of the year he was still
engaged on this work. The schooner Earnest, although not in commission, took a not unim-
portant part in this season’s work. Lieut. Comdr. Moore was directed to use her as a coaling
base for the ships. She was accordingly towed to Departure Bay, where 125 tons of coal
were put on board of her, and then towed to Port Simpson, from which point she will be
returned to Eagle Harbor, Washington, at the end of the season.

Alaska éotindary—The steamer Hassler, Lieut. Giles B. Harber, U. S. N,, Assistant Coast
and Geodetic Survey, commanding, sailed from San Francisco on April 16, having in addi-
tion to her usual complement a civil party on board under the command of Assistant J. E.
McGrath, charged with the determination of the position of Mount St. Elias and other work,
Lieut. Harber was directed to give such assistance as required in this work, and in addition
to make a hydrographic survey of Yakutat Bay. From Port Townsend the Hassler accom-
panied the Patterson and McArthur as far as Port Simpson, from which point Lieut. Harber
was directed to take the steamer Cosmos to assist in the work in Yakutat Bay, on which they
were engaged at the end of the year.

In addition to the above mentioned work on the Pacific Coast, Assistant J. J. Gilbert
executed the hydrography of the harbors of Whatcom, Fairhaven, Olympia, Port Townsend,
Port Angeles, and Anacortes for the Harbor Commission of the State of Washington,
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The following list gives the statistics of the hydrographic work executed in 18g1-18g2:

Statement of Hydrographic Surveys executed during the fiscal year ending June 30, 18p2.

: Number of —
. i i [} .
Localities. Surveyed by Sheets. | Scale,  Vois. Angles; S;)z.ngus(.i- Miles. | S.‘ﬂ}’fii‘ Rermarks.
Monomoy Shonls and Passage ____| L. K. Reynolds, U, 8. N 1 20 0600 i 18| 6 084 | 32 540 755 79
Bastern entrance, Nantucket 8'nd.{ C, E, Vreeland, U. 8. N__ 1 40 000 [ 3 842 ; 3 891 260 70
Nantucket Shoals, Davie Bank, | C. K. Vreeland, U. 8. N__ 1 40000 ! 3 400 | 4658 639 562
and Fishing Rip. ; ;
3 |.-.| Nantucket S8hoals, principal sheet.| E. M. Hughes, U.8. N __ 1| 40 000 [ 13 ] 4225 ‘ 20138 | 1 215 700
2 |----| South of Nantucket Island_._____ C. E. Vreeland, U, 8. N__ 1] 40 000 | 3 916 | 3 115 435 210
1 | South shore of Nantucket Island.{ H, L. Marindin, Ass't __ 1 10 000 53 814 2 669 25 i 11
1| Katama Bay and Edgartown | H.L. Marindin, Ass"t _. 1] 10 000 1778 7393 66 ' 3
Harbor. 1’ ;
8 |—--| Sqnipnocket Point, outer shoal ___| X, M. Hughes, U.S. N .} _______ i 20 000 \ 1| 5 Kixd 10! 0 | Examination.
4 [___! Shelter Island Sound, Great and | W. P, Klliott, U.8, N .__ 5: 10000 62116591 131 986 | 1 482 52
Little Peconic Bays.
4 |.—-.| Gardiners Bay, off Acabonack | W.P, Elllott, U.S. N ___ 20 000 48 . 243 3 0 ! Examiuation.
Harbor. 1
4 |____| Breakin North Pointof Gardiner's| W, P. Elliott, U.8. N e 20 000 25 128 2 0 | Examination,
Island. : ;
2 | Mecox and (Georgica Ponds, Long | ¢, 7T. Iardella, Assistant._ 11 10 00 2 168 | 2 278 26 | 1%
Island. t
3 | Connecticut Biver, Cromwall to | W, I. Viual, Assistant ... 2| 10 000 4 925 | 10 558 | 102 3
Hartford.
4 | Coast of New Jersey, Absecon | E.E.Haskell, Assistant._| 1] 10 600 3 17%6| 3914, B 17
Inlet to Pecks Beach |Life-Sav- ! !
ing Station.
6§ | Inside waters, coast of New Jorsey_| R.A. Marr, Assistant___ [ 3 I JROE P —emmeee-i Nodata in yet.
4| Heat of Washington Channel, | E, E.Haskell, Assistant. 1 1 600 1 146 190 11 o
Potomac River, : 1 i } "
5 |--—-| Search for reported shoal off Cape | (. E. Vreeland, U.8. N__|________ 200 000 | 1 752 121 ; 50 | Examination.
Charles, Va.
5 I____| Survy. of shoal off Caps Charles, Ve_| C. K, Vreelaud, U. 8, N__ 1 | 100 000 1 118 1 288 2133 66
5 | .---| Beaufort River, 8. C., Bay Point | C. K. Vreeland, U.8. N._ 2 10 w00 19 8 091 | 29 271 267 12}
to 01d Fort. !
6 |1 8t.8imon Entrance, Outer Bar_...| E.M.Hughes U.8. N __ 1{ 26 000 41 1432 8 209 65 1
8 || Koy West Harbor_—oeeoeer._| E.M. Hughes, U.3. N __ 1 11 125 1 0 | Examination.
6 | Blackwater Bay, Fla.____.______| P. A. Welker, Assistant. 10 10000 7 824 | 14 301 229 10 |
€ 1| Entrance to Mobile Bay, Alo_.._._| E.M.Hughes, U.8. N __; 2| 20000 31 | 12 298 | 63 358 9434 90
7 | Mouth of Brazos River, Tex______ H.G.Ogden, Assistant... 1] 0000 | 2 621 | 3 613 60 2
7 |---| Speed Course, San Francisco Bay_| D, Delehanty, U. 8. N___ 1] 10 000 ;___-_- R
L (. Cape Meares to Cape Kiwanda, | J. M. Helm, U.8. N ... 2| 20000 ; 6] 2824 5751 396 237
Oregon. j
8 |.——| @rays Harbor Entrance, Wash____| J. M. Helm, U.5.N ____ 10 2000 4| s8] 44s5] 1 16
® || Willapa Bay and River.—. .| J. M. Helm, U.8.No| 4,00 10| nmsalizoe| 18| s
7 |-~=-| Coast of Washington, James Is- | D. Delehanty, U.8. N___ 1] 40000] 4] 1231 1665 184 36
land to Osett Island.
9 [eemn Washingtor Sound and Gulf of | W. P.Baya_ndJ. N. Jox- 4] 20 000 26| 6995 20064 | 1362 90
Georgiu,FWash. dan, U.8.N.
L City of Seattle Rock, S8hip Harbor,| W.P. Ray, U.8. N___. . 1} 40 000 1 66 159 2 0
Wash,
10 .. Cuastombouse Cove, Mary Island, | H, B. Mansfield, UU. 8. N_ 1 5 000 1 197 560 12 0
southeastorn Alaska.
19 -1 Behm Canal, sontheastern Alaska | H.B. Manstield, U.5.N_| 10 | Various.| 15| 1065 | 11348 | 1601 | 1 160
8 | Harbors of Whatcom, Fair Haven, | J.J. Gilbert, Assistant__ 11 5 000 151 4290 | 29 988 5074 17 | For Marbor Com-
Olympia, Port Townsend, Port mission of State
10 8 Angeles, and Anacortes. of Washington.
[S———)
18 @Grand total for year ending June 30, 1892 _._______ 85 | Various.| 270 { 83 488 {431 72 i 11 855 | 8 474

No deep-seé work. Number of specimens of bottom, 196.
by hydrographic parties, 184.

Current stations occupied
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HYDROGRAPHIC DIVISION.

The Hydrographic Division of this office has been for the past year under the charge of
Lieut. Robt. T. Jasper, U. S. N. There has been no change in the force of this Division
except that Mr. E. Willenbucher is suffering from a serious illness which threatens to inca-
pacitate him for further work. Mr. Willenbucher would be a great loss to this office, having
been connected with the Survey for thirty years or more, and his experience as a hydrographic
draughtsman is most valuable.

By more thoroughly systematizing the methods of making chart corrections, Lieut. Jasper
has greatly improved the results obtained, and they are now so carefully executed and veri-
fied that I can safely say that the Coast Survey charts were never before so nearly correct
in all their details.

Lieut. Jasper’s report is forwarded herewith, and his recommendations are worthy of

earnest consideration.
COAST PILOT DIVISION,

There was no officer in charge of this Division from the beginning of the fiscal year
until October 8, when Lieut. E. H. Tillman, U. S. N,, was ordered to rejoin this office and
resume his former work. Before Mr. Tillman came to this office the final proofs of the
Atlantic Coast Pilot, Parts I and II, passed through, and the book was given to the public
during the summer, but not as early as it might have been had it not been so long delayed
in the Government Printing Office.

This Division suffered in the loss of Mr. John Ross, who had been connected with it for
five years. Besides having been a mariner by profession, he had served a number of years
as a member of Coast Survey parties, and was thoroughly familiar with all its workings in
addition to being a very fair draughtsman.

For an account of the work executed by this Division after October 8, I would refer you
to Mr. Tillman’s report, which is appended.

ALASKA COAST PILOT.

The manuscript of the Coast Pilot, covering the coast from Cape Flattery to Yakutat Bay,
prepared by Comdr. H. E. Nichols, U. 8. N, having been verified and corrected according tothe
latest surveys by Mr. Charles Junken, has been published. Steps are now being taken to
secure all possible information in regard to western Alaska with a view of publishing a
second volume covering these waters.

REPAIRS AND MAINTENANCE OF VESSELS.

Atlantic Coast.—During the winter season of 189z the steamer Blzke was taken to the ship
yard of W. E. Woodall & Co., Baltimore, Maryland, and in addition to a number of minor
repairs, the spar deck was renewed from the engine room hatch aft. On the lower deck a
new ice room and men's watercloset was built and deck renewed under them. On remov-
ing the old covering board the heads of a number of stern frames were found to be rotten;
these were scarfed, and the Blate will only require some slight additional repairs to hull
during the coming year.

The steamer Endeavor was put in the hands of Woodall & Co. and thoroughly rebuilt
inside. The spar deck and deck house were renewed as far aft as the wardroom, the upper
deck entirely renewed, pilot house enlarged, and two new masts put in. The engine was
thoroughly overhauled, including one new “A” frame and a new condenser. This vessel was
built for the Confederate Government during the late civil war. In all these years the spar
deck had not been renewed, and was only covered by a thin sheathing. Upon taking this
sheathing up the tracks for a forward pivot gun were still visible,

Such small incidental repairs as were due to the usual wear of the service were made to
the steamer Backe and the schooners Eagre, Transit, Spy, and Quick.

The schooner Ready having been laid up at Charleston, South Carolina, for some time, it
was found that her bottom was badly eaten by worms and it was with difficulty that she
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could be kept afioat; and, as the amount of money available for repairs was not sufficient
to put her in order, she was sold at public auction.

The steamer Daisy, an old vessel transferred from the Lighthouse Department to the
Coast Survey, being unfit for further use, was also sold.

The schooner Drift having been borrowed by the Lighthouse Department for use as a
light ship, is still in their hands.

Pacific Coast.—The steamers Palterson and Cosmos,which are engaged in the Alaska explora-
tions, were given such minor repairs as their service and condition required.

The steamer Hassler. This vessel is now about twenty-five vears old. It was found
necessary to replace the after part of her spar deck from the engine room hatch aft. On
removing the wood work the upper or stringer plates of her iron hull were found so entirely
rusted out that it was necessary to renew them very generally.

The steamers Gedney, McArthur, Fuca, and Helen, and the schooner Earnest received such
minor repairs as their condition required.

NEW VESSELS.

It is a perfectly well-known fact that spending large sums of money to keep old and
worn out steamers going is not economy, yet for the want of money the Coast Survey is
obliged to do this.

The steamer Backe on the Atlantic Coast and the Hassler on the Pacific are neither of
them worthy of further extensive repairs. Their engines are of an antiquated type and not
of sufficient power to do the work properly that they are called on to do; neither of them can
steam against a moderate gale.

I would recommend that a new steamer of modern design of about two hundred and fifty
tons, which would cost about $65 oco, be built to take the place of the Bacle.

For the Pacific Coast I would recommend, to replace the Hassler, a vessel that could be
used in the survey of western Alaska. On account of the great danger from sunken rocks,
which are so numerous on this coast, this vessel should be built with a cellular double bottom.
She should be of at least one thousand tons displacement and able to carry a large supply of
provisions and coal.

Whenever the survey of this part of our country is to begin, one or more vessels of this
class are absolutely necessary, our vessels on that coast, with the exception of the Patterson,
being entirely inadequate for work in western Alaska and Bering Sea.

As for a number of years past, the clerical work of the Hydrographic Inspector’s office
has been done by Mr. J. H. Roeth,

Very respectfully, SeETH M. ACKLEY,
Liewt. Comdr., U. S. V.,
Hydrographic Inspector Coast and Geodetic Survey.
Dr. T. C. MENDENHALL,
Superintendent U. S. Coast and Geodetic Survey.

REPORT OF THE HYDROGRAPHIC DIVISION FOR THE FISCAL YEAR 1892,

Unitep StaTtes Coast AND GEODETIC SURVEY,
Orrice oF THE HvYDROGRAPHIC INSPECTOR,
Washington, D. C., September 14, 1892,

Sir: I have the honor to submit the usual report of the work done by the Hydrographic
Division during the fiscal year ending June 3o, 1892.

Of those employed in the work assigned to this Division, Messrs. E. Willenbiicher, W.
C. Willenbiicher, F, C. Donn, draughtsmen, and E. H. Wyvill, chart corrector, I can only
speak in terms of the highest praise. The continued absence of Mr. E. Willenbticher, due to
illness, would have seriously crippled the Division were it not for the industry and persever-
ance of the other two draughtsmen, who have diligently struggled to keep the work up to date.
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Mr. Wyvill continues to perform the miscellaneous duties of draughtsman and clerk in
the office of the chief of the Division to my entire satisfaction, and I again recommend that
his present appointment as chart corrector be changed to one as draughtsman, as that rating
more nearly represents the nature of the work he performs.

I have to repeat the recommendations contained in my last annual report in regard to
the issue of supplements to the Alaska Coast Pilot, compiled from the reports of the surveys
made in the interior waters of southeastern Alaska since the date of the present edition.
These supplements should certainly be ready for issue contemporaneously with the publica-
tion of the charts based upon those surveys.

I beg also to call your attention to that portion of my last year’s report that bears upon
the relation of the work done by the U. S. Engineers in our harbors to the publication of Coast
Survey charts, and urgently suggest that the recommendation therein made be carried out,
if possible.

The following represents approximately the class and amount of work performed by the
draughtsmen of the Division during the year:

Plotting of original sheets . . o iai e 57
Verifications of reduced drawings o oo i oomie e meam cmmcmmcc o 119
Verification, correction, and revision of proofs ... ... ... .. ... 113

together with the work of plotting and verifying the aids to navigation, and furnishing the
usual notes for all new charts, and a vast amount of miscellaneous work. For the detailed’
work of the Division, you are respectfully referred to the monthly reports during the year.

Very respectfully,
RorT. T. JASPER,

Liewt.,, U. S. IV,
Chief of Hydrographic Division
Lieut. Comdr. S. M. ACKLEY,
U. S. Nawy,
Hydrograpkic Iuspector Coast and Geodetic Survey.

REPORT OF THE COAST PILOT DIVISION FOR THE FISCAL VEAR ENDING JUNE 3o, 18¢2.

Unitep StaTes Coast AND GEODETIC SURVEY,
Waskington, D. C., August 5, 1892.

Sir: I have the honor to submit the following report of the work of the Coast Pilot
Division during the fiscal year ending June 30, 18g2:

On July 15, 1891, Mr. John Ross, who had been employed in the Division for nearly five
years, and rendered valuable services, resigned his position. From that time until October
8, the only work done in this Division was that performed by the copyist, posting files and
copying.

On October 8 I reported for duty, assumed charge of the Division, and immediately began
revising and correcting the first edition of Atlantic Coast Pilot, Part IV, “Long Island Sound
with Approaches and Adjacent Waters,” preparatory to the publication of the second edition.
On March 24, 1892, this work was completed and the manuscript sent to the printer. On
April 25, the first galley proofs were received, and on June 24 the final proofs of the index
were corrected and returned to be printed, and the volume is now being issued. It is very
gratifying to have a volume published so promptly after the preparation of the manuscript;
it saves much labor in reading the proofs, avoids the necessity of many corrections in the
proofs, and makes it more valuable to the mariner, as it is much more accurate and correct
than when so long delayed in the press. The Coast Pilot volumes previously issued have
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been from nine to fifteen months in passing through the press, while the last one was ready
for issue in less than three and a half months from the time the manuscript was sent to the
printing office.

The first edition of Atlantic Coast Pilot, Part IV, included “Long Island, with Approaches
and Adjacent Waters,” the second includes the same, and also the south coast of Long Island
and New York Bay and Harbor.

From March 24 until June 22, the Division, when not engaged in reading and correcting
proofs, was employed in the preparation of manuscript for a volume to cover the crast and
waters between Cape Ann, Massachusetts, and Point Judith, Rhode Island. While much of
the manuscript for this volume is prepared, a considerable amount of work is yet to be done
before it will be ready for publication.

From June 23 to the end of the fiscal year, accompanied by Mr. Veith, I was engaged in
Coast Pilot work afloat, in verifying sailing lines and descriptive matter and making exami-
nations of reported or supposed dangers to navigation, '

Mr. Eugene Veith was employed in the Division from September 19, 1891, until the end
of the fiscal year. While his work has been of a peculiar and special character and new to
him, he has, by his zeal, energy, and close attention to duty, been of great assistance.

Mr. Talbot Pulizzi has been employed in the Division during the entire fiscal year as a
copyist, and his work has been very satisfactory.

Very respectfully,
E. H. TiLLMmaN,
Licwt. U. S. Nawy,
Assistant Coast and Geodetic Survey,
Chicf of Coast Pilot Division.
Lieut. Comdr. S. M. AckLEY,
U. S. Nawy,
Lydrographic Inspector Coast and Geodetic Survey.



158

UNITED STATES GOAST AND GEODETIC SURVEY.

List of Naval Officers attached to the United States Coast and Geodetic Survey during the fiscal year
ending June 30, 1592.

{ 1
Nume, whifia | wbiifa | pemmie Neme, Bt | ks | moe
R ‘ S é
LIEUTENANT COMMAND- ENSIGNs-—continued,
RS, | | John F. Luby .. ——_| Dec. 14,1888 | July 9,1891
“ Oct, 2, TRRD™ ‘\ L. J. (ark ! Sept. 18,1801 $till in service.
S, M. Ackley . ! Reattucled & . Still in service. | Hugh Rodman _ Apr. 1,189l Still in service.
Mar. 17,2 1' | - | . B, Witson ___ Oct. 6, 1550
W. 1. Moore..__._ o Nev IS0 &till in service. | J. L. Jayne. June 24, 1802 Ktill in service.
H. B. Man-field .. | May 10,1688 1 Feb. 2,180 i J.G. Dm\‘le_- July 9,1801 £l in service.
LIEUTENANTS. | i PALT . Sept. 13,1890
D. Delehanty i Mar, 20,1659 © AMar, 7,1802 ; Feh. 23, 1851 Still in service.
Robt. T. Jasper. Dee. o, 1830 ; ¢ Still in service, J. M, Poyer. Sept, 15, 1800
Giles B, Harber ._ | Jan. 26,189 | Btill in service. I Chae. P. Haton, June 28, 1RO | £till in service.
W. F.Low e Aug. 1,189l ¢ | Still iy service. | Harry George.. May 2, 1800 | Sl in service.
E. M. Hughes Junc 25, 1890 : 8till in service, ¥, L. Clhapiu Feb, 17,1891 _-| Still in service.
Chas. E, Yrecland _. Oct, 25,1859 ¢ | Still iu service. { W. B. Hoggatt Feb, 14, 1801 { Apr. 17,1852
W.P. RA¥ oo C Nov. 5,1800 L ! §tifl in service, || W. G. Millor_. Feb, 20,1801 | Oct. 30,1801 ~
5 f Mar. 19,1820 | i LGLWL Kline Apr. 26,1802 | | §till n service.
Lucian Flyare. . Cdune 6,1802 ;-___-_____ | §till in service. G. Tarbox. Mar. 17,1892 | - Still in service.
E. J. DOttt oo Apr. 1,180 L Apr. 11,1892 : : Benj. Wright - Feb, 20,1591 | ‘ SN in service,
J. M. Helm. ‘ Sept. 4,1838 | Febr, 1,18 " J. W. Oman July 18,1881 f 1 &till in service.
L. E. Reynolds . F July 26,1800 '\ _______ Still in service. ‘1 W. H. Fanst__ A, 1;1888
LIEUTENANTS ~JUNIOR E.T. Witherspoon __._. May 31,1801 . $till in service.
GRADE. E. Moale, Jr_.__ Aug. 9,1889
Hiero Taylor e} July 2,1891 | Sept. 21,1891 PASSED ASSINTANT
J.N. Jordan. oo . x June13,1883 | Sept. 8, 1891 SURGEONS.
W. L. Burdick __ i Aug. 17,1830 Still in service, H. T. Percy_ Mar. 10, 1889 |
Harry Eimmell. “ Dec. 18,1888 | Dec, 16,1891 C. J. Decker __ | Apr. 1,1852 ; i Still in service.
H. 8 Chasemn e ‘ Apr, 5,1892 §eee Still in service. ASSIRTANT SURGEONS. ! H i
J. B. Blish _._. P Nov. 5,1800 [ .____..| Still in service. P. H. Bryant . ! Dec. 2,1889 *
C. W. Jungen _ | Mar. 31,1892 Still in service. G. T. Smith __ Mar, 28,1802 | . Still in service.
T.W.Ryvan_.___ ... l Mar. 21,1891 Still in service, E. 8. Bogert . ___a_.._| Nov, 10, 1500 i 1
Chas. 8. Ripley | May 17,1892 8till in service, J. A, Guthrie—__._.._._ June 1,1892 | §till in service.
John Gibson___ Mar. 18, 1sm 8till in service. PAYMASTRRS, t
J. H. Gibbons : Aug.23, ISQO Aug.31, 18‘11 H.T Wright_.._.____| Oct, 22,1830 j __________ -__._1 Still in service.
E. H. Tillman oo i Qct. 8,189L z _____ e Still in service. ASSISTANT ENGINEERE. '
ENSIONS. | E. H. Scribner_.___..._ July 9,1889 | July 21,1891 ‘l
H. C. Poundstone. cem.. | Feb, 5,1800 E ____________ | Still in service. Thos. F, Carter___..._.| Mar. 25,1890 | ocae . | Still in service.
W.C.P. Muir ________ | July 27,9800 | .. ____' Still in servics. | G. Kaemmerling._ July 28,1890 | | 8till in service.
J. H. Rohrbacher.. i July 17,1890 z May 29,1892 | 5{ W. W, White...... Dec., 19,1888 | July 30,1891 |
W. W. Buchanan ___ { Aug. 61880 ! Still in service, W, H. P. G*rlg!xtou-~__ July 80,1891 ‘\ June 30, 1892 ‘
A, X, Mayer.. i July 30,1800 ;n_- ‘ 8till in service. i J. C. Leonard___ -] Jan. 21,1889 | Mar, 31,1892 {
M. K. Fyre._. Nov. 21,1801 j,_, Still in service, H \V C. Herbert __ Mar, 24, 1892 .. ; Btill in service.
i i ;
RECAPITULATION.
Lientenant Commaunders —— 3
Lientenants . e 12
Lieutenants (Junior Grade) — - 12
Ensigns __ e e ot ot o et e e 27
Passed Assistant Surgeons J— —— _—— 2
Assistant Surgeons — 4
Paymasters 1
Asgistant Engineers . |
68

Note.—From the statement immediately following it appears that of the

the fiscal year.

68 officers above named, 43 were on dufy in the Survey at the close of
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List of Naval Officers attached o the United States Coast and Geodetic Survey fune 30, 1892.
COAST AND GEODETIC SURVEY OFFICE.

Lieut, Commander S. M. Ackley.

Lieut. Robt. T. Jasper.

Lieut, E. H. Tillman.

Paymaster H. T. Wright.

Steamer Bache (Atlantic Coast).—Lieut. E, M. Hughes, commanding; Lieut. W. L. Burdick;
Ensign W. W. Buchanan; Ensign Hugh Rodman; Ensign G. W. Kline; Ensign J. W. Oman;
Assistant Engineer G. Kaemmerling.

Steamer Blake (Atlantic Coast).—Iieut. Chas. E. Vreeland, commanding; Lieut. John
Gibson; Ensign W. C. P. Muir; Ensign M. K. Eyre; Assistant Surgeon ]J. A. Guthrie.

Steamer Endeavor (Atlantic Coast).—Licut. L. K. Reynolds, commanding; Lieut. T. W,
Ryan.

Schooner Eagre (Atlantic Coast).—Lieut. W. F. Low, commanding; Lieut. Chas. S. Ripley.

Steamer Patterson (Pacific Coast).—Lieut. Commander W. I. Moore, commanding; Lieut.
C. W. Jungen; Ensign H. C. Poundstone; Ensign W. L. Howard; Ensign F. L. Chapin;
Ensign G. Tarbox; Passed Assistant Surgeon C. J. Decker; Assistant Engineer Thos. F.
Carter.

Steamer Hassler (Pacific Coast).—Lieut. Giles B. Harber, commanding; Licut. H. S. Chase;
Lieut. J. B. Blish; Ensign L. J. Clark; Ensign J. G. Doyle; Ensign Benj. Wright; Assistant
Surgeon G. T. Smith.

Steamer MeArthur (Pacific Coast).—Lieut. W. P. Ray, commanding; Ensign Chas. P.
Eaton; Ensign Harry George; Ensign E. T. Witherspoon; Assistant Engineer W. C,
Herbert.

Steamer Gedney (Pacific Coast).—Lieut. Lucian Flynne, commanding; Ensign A. N.
Mayer; Ensign J. L. Jayne.

Names of Vessels, thetr tonnage, eic., in the service of the United States Coast and Geodetic Survey,
during the fiscal year ending June 30, 18g2.

‘E 1 Complrment of—
No. Name of vessels. l Tonuage, ——————
| | Officers. | Men,
B —
1 | Steamer Paflerson 453 . 12 46
2 | Steamer Hassler 243 16 kY]
3 | Steamer Blake .. _____ ... . 218 ‘ 10 38
4 | Steamer Bache o e P 1 10 38
5 | Steamer Gedney o v — 3 | & 23
6 | Stesmer Medrthur____ - .- N 1 7 30
7 | Steamer End: e et e e tr et e i e e 308 7 23
8 | Steamor Hitchcock ____ .. ——- 83 i1 14
9 | Steamer Cosmos —— 25 3 7
1 | Schooner Eagre . . .. e e 6 26
2 | Schooner Drift ST 87 | 5 14
3 | Schooner Farnest - T I 18
4 | Schooner Yukoto com o em e 78 | 6 14
5 | Schooner Malchless. oot e e — m o e e N ] 14
6 | Schooner Quick 38 1 4 12
7 | Schooner Transit - 43 1 3 9
8 | 8chooner Spy : 35 ! 3 9
1
RECAPITULATION.
Bteamers. ?
Bch - L]
Total 4
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OFFICE REPORT No. 3—18¢2;

REPORT OF THE DISBURSING AGENT FOR THE FISCAL YEAR 18¢2.

UniTeD STAaTES CoAST AND GEODETIC SURVEY,
- OFFICE OF THE DISBURSING AGENT,
Washington, D. C., November 30, 1892.

Sir: I have the honor to submit herewith the report of the Disbursing Office for the
fiscal year ending June 30, 1892.

The accounts of the Survey have been examined and adjusted, and settlements effected
during the year, as promptly as was consistent with accuracy and a thorough analysis of the
innumerable items of expenditure. With few exceptions, the accounts of the Bureau have
been made up and forwarded to the accounting officers of the Treasury during the month
next following that in which the expenditures were incurred.

An examining committee, appointed by the Secretary of the Treasury, made a thorough
investigation of the books, accounts, and vouchers of the office, during the month of October,
18g1. The result proved the accounts to be in exact balance and was entirely satisfactory.
to the Department.

The aggregate of advances to chiefs of field parties during the year was $133 376'69.
The total disbursements on adjusted accounts for the same period were $606 654°73. The
number of vouchers, bills, etc., adjusted and paid was 21 043. Additional statistics of the
work accomplished will be found in the files of the office.

The annual report of expenditures of the Coast and Geodetic Survey for the fiscal
year ending June 30, 1891, was completed on March 1, 1892, and on the same date was
forwarded to the Secretary of the Treasury for transmission to Congress. The report for
the fiscal year just ended is in an advanced stage of completion and will be ready for trans-
mission to Congress early in the coming month. As heretofore, I beg that it may be con-
sidered as forming part of this report.

Explanations as to various items in the accounts of the Bureau have been submitted by
me from time to time, as called for by the accounting officers of the Treasury, with satisfac-
tory results.

The force of the office has been as follows for the periods named:

Mr. N. G. Henry, confidential clerk and cashier, during the year,

Mr. A. B. Simons, clerk, from January 4, 1892, prior to which date he had been serving,
by special detail, in the office of the First Comptroller of the Treasury.

Miss Paula E. Smith, writer, until February 29, 189z, when she tendered her resignation.
Miss Smith’'s withdrawal from the service created a vacancy which it will be hard to fill.

Mrs. A. C. Sturges, clerk, by special detail from the Sixth Auditor’s office, from April
26, 189a.

Miss Alice F, Carlisle, writer, during the year, when not engaged as a confidential
typewriter to the Superintendent.

Respectfully yours,
Jorn W. PaRrsons,
Disbursing Agent, U. S. Coast and Geodetic Survey.
The SUPERINTENDENT,
U. S. Coast and Geodetic Survey.
8, Ex. 37—11
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[House Ex. Doc. No. 253, Fifty-second Congress, second session.]
EXPENDITURES, COAST AND GEODETIC SURVEY, FISCAL YEAR 189z,

Letter from the Secretary of the Treasury, transmitting a stalement of expenditures on account of e
Coast and Geodetic Survey for the fiscal year ended June 30, 1892.

TrEASURY DEPARTMENT, OFFICE OF THE SECRETARY,
Washington, D.C., March 1, 1893.

Sir. In compliance with section 264 of the Revised Statutes, I have the honor to transmit
herewith a statement of expenditures made on account of the Coast and Geodetic Survey for
the fiscal year ending June 3o, 1892.

Respectfully yours, ‘
CHARLES FOSTER,
Secretary.

The SPEAKER OF THE HoUSE OF REPRESENTATIVES.

STATEMENT OF EXPENDITURES OF THE U. S. COAST AND GEODETIC SURVEY FOR THE
FISCAL YEAR ENDING JUNE 30, 1892.

[Prepared pursuant to sct approved March 3, 1853.]

Salaries—Pay of field officers.

To whom paid. Time employed. Amount.

SUPERINTENDENT.

Thomas C. Mendenhall One year $6 000 00
ABBISTANTS.
George Davideonn___ —— One JYear . 4 000-00
Charles A. Sehott _____ “ do e e e 4 00000
Boenjanmin A, Colonns - —— [} e 3 80000
Augustus F. Rodgers._____ A0 3 2 400
Chavies 8 Peiree . .___ 8ix months 1 500 -00
Grorge A, Fairfield Oneyear________.___ 2 00000
Alenze T. Mosman_.._ do 3 00000
Robert 8, Woodward —acone imodo 3 000 D0
William H. Denuis do ! 2 80000
Joha W. Donu__._ do- E 2 72284
Clevelund Rockwell Eleven monthe. ; 2 88570
William Eimbeck.- .. One year | 252288
Henry 1. Whiting ~do. ——— 2 46000
Edward Goodfellow do . 2 400°00
James 8. Lawson_._. do, 2 400 0G
Herbert G, Ogden do 2 400 00
0tt0 H. TItlmMADD ot e et o e | e do 2 40000
Richard M. Bache - do - 2 20000
Charles H. Boyd do 2 20000
John J. Gilbert do. 2 32283
Henry L. Marindin do. . 2 200 00
Andrew Braid do 2 122-82
Gershom Bradford do. 2 00000
Frank Walley Perking comeeene oo do. B 2 000 00
Spencer C, McCoTKIe w e o em e A0en i e e e 8 et o e e £ 00000

Frank D. Granger do. 2 000-00




REPORT FOR 1892—PART 1.

EXPENDITURES OF COAST AND GEODETIC SURVEY,

Salaries—Pay of field officers.

1892,

To whom paid. | Time emjloyed. | Amount,
A8s181ANTS—continued. !
Edwin Smith One Fear w82 000,00
Johm F. Pratt : -do — N - l 1 922-81
Cephas H. Sinelair.—. “ A0 e - i 1 922-81
Richard 8. Halter \ do |1 80U-00
Stehman Forney - - do 1 1 8UG-00
Edmnnd F. Dickins....__ U+ { o OO S \ 1 80400
Josoph Hergesheimer . ‘ One year (waiting ipstructiors twenty-sixdays) . _______! 1 768°14
Dallas B Wainwrighte oo | One year [ ——— ! 1 800-00
William C. Hodgkins ; do - E T E0000
Erasns D, Preston.____ o do. 1 8000
James B. Baylor. ! - 1 722-81
John E. McGrath — do 1 70868
Charles T. TardeHa __._ _f ______ da 1 600-00
Washington Irving Vinal do. 1 60000
Charles H. Yan Ordon .____ - et do - 1 G000
Isaac Winston i -do - ‘ 1 600-00
John Henry Tuarner. i Six monthe sevendays . o 830-43
Eugene K. Haskell Seven months. ‘ 93480
SUBABSISTANTS. l
Jobu Henry TUTDer. coce e oo e Five montha, twenty-four days l 67340
Philip A. Welker _ ONe YO oo : 1 400-00
Fremout Morse . ______ s do.. - SO 1 40t
John A. Flemer. do. L1 40000
Walter B. Fairfield._ do. —— ) 328l
Jolin Nelson __ do___- 1 20600
Fred. A. Young. ... Seven monthe__ o Tul-10
ATDS.
Fred. A, Young Five months — 374720
Geovge R, Putna8m oL | Oneyear _ o SO0 -00
James H. Gore___. Two months, fifteen days - oo JE— — 18828
John F. Hayford Sixteen days - 3013
John 8. Siebert One year el R16-85
Expenditares

Appropriation ...

Expenditares .

Unexpended balance___.

G 304773

Salaries—Pay of office force.

To whom paid. Time employed. ; Amount.
o |
DISBURSING AGENT. ; f

John W. Parsous. i One yoar f $2 200°00
GENERAL OFFICE ASSISTANT. j

Marshall W, Wines One yoar el 2200700
GHIEF OF DIVISION OF LIBRARY AND AROCHIVES.

Trancis H. Parsona One year ‘ 1 800-00
CLERK TO SUPERINTENDENT.

Martin Hensel One ysar E 1 200-00
CLERK TO ASFIRTANT IN CHARGE OF OFFICE. ‘

Adelbert B. Simons ‘ Eleven months, twenty-nine days. E 99728

163



164

UNITED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892,

Salaries—Pay of office force.

To whora paid. Time employed. Amount.
CLERKS.
William B. French One year $1 65000
William B. Chilten Eleven months, twenty-nine and a half days . ceomvmmnoan 1 613-28
John H. Smoot ____.. OBE FORE e e e e — i e 1 40000
William C. Maupin oo e do 1 400-00
Artem:zs Martin do ——— 1 400°00
Freeman R. Green o cee e eem e | e do 1 20000
Eugene B. Wills______. —— do 1 200-00
Nicholaa G. Henry - “1 20000
Frank A, Cook ——— 1 20000
John W. Whitaker 120000
John Henry Roeth — — 1 000-00
Frank W. Edmonds_ N 13 - 1 00000
Eugene Rhodes. Nine months, three days 158 -15
CHART CORRECTORS,
James H, Barker One year 1 200-00
Edward H. Wyvill ! do 1 200-00
Archie Upperman [ do e e e e 900 00
W RITERS,

Virginia Harrison One year 806 00
Lily A. Mapes m—n ] —— do . 900 00
Mary E. Nesbitt Thirteen days - 2826
Kate Lawn Eight months, twenty-five days 586 95
Alice F. Carlisle One year —— 72000
Ida M. Peck Eleven months, twenty-six days 710°22
Alice G. Reville One year — 2000
Fannie A. Weeks One month, twenty-threc days B741
Fl Brower Eight montbs, nineteen days 51657
Paula E. Smith Seven months, twenty-seven days 47283
Thacker V. Walker Six months, thirty days 41870
John Dale ~~--{ Bix months, thirty days 41870
Ivy Hill 8ix months, {wenty-two days 36328
W. A. Caldwell__.. | 8ix days - 1174
Albert E. Young Eleven days 2152

STENOGRAPHEKS,
Eugene Rhodes._... Two months, twenty-seven days 14502
Harry J. Van Der Beek Five months, twelve days 322 44

BUOY COLORISTS.
Sopbie 8. Hein Eleven months, twenty-nine days 71608
Jennis H. Fitch One year 720°00
Creed W. Childs Four months, twenty-two days _ 283 ‘64

TYPEWRITERS.

Kate Lawn Three months, six days 19174
Fannie Cadel One month 6060

DRAVGHTEMEN,
Adolph Lindenkohl One year 2 490°00
Henry Lindenkohl do 2 200°-00
Eugene Willenbiicher. do 2 000°00
Edwin H. Fowler do 2 000-00
Ferdinand Westdah! do 1 86000
Ernest J. 8 Ten months, twelve and & half ARYS e 1 56011
William C. Willenbiich One year.... 1 800°00
Francis C. Donn do 1 400 G0
David M. Hildreth . .. ____________l.__ . do 1 40000
Charles H. Deetz do 1 20000
George ¥. Pohlers do 1 20000
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

Salaries—Pay of office force.

To whom' paid. _Time employed. {  Amount.
DRAUGHTSM EX-—continued.
Charles Mahon : One year $1 000-0D
Paul Erichsen o 410000
Edwin J. Pond i 8ix months, twenty-three days —— 50687
Everett 8. Mitchell One year 900 00
Edmund P. Eillis. do 900°00
COMPUTERS,
Alexander8, Christie One year 2 060000
Edward H. Courienay_____ _{ Eleven months, twenty-seven days | 1 983-70
Myrick H. Doolittle Eleven months, thirty days.._ 1 99457
Jobn B. Boutelle One year 1 600°00
Leland P. BRIAY w e e e | e do 1 600 (0
Henry Farqubar. do 1 400600
Louis A, Bauer. eee.do 1 40000
Charles H. Kummell_oo .. do 1 200-00
Frank M. Littla - e do 1 20000
John F. Hayford Five months, fifteen days 547781
Rollin A. Harris One year —— 1 085717
James Page Five mouths, fifteen days 45656
COPPERPLATE ENGRAVERS.
Henry M. Knight One year 2 000-00
William A. Thompson ———— e do 2 00000
John G. Thompson 2 90000
August Petersen 1 80000
Theodore Wasserbach 1 800-00
Edward J. Enthoffer 1 8060-00
Edward H, Sipe 1 600-00
‘William H. Davis 1 60G-00
William ¥. Peabody. . . 1 125-00
Henry L. ThOmPSOR oo 1 00000
Alfred H. Sefton 82500
William A. Vau Doren 825-00
Emi] A. Kuber. 825-00
Goorge Horgeshei S [ 52500
John M. Williame Two months, three days 42-36
Harry R. McCabe One year e 41250
Gilbert F. DAWSOD o oo oo e e do - 25500
INSTRUMENT MAKERS.
Brnst G. Fischer One yesr 1 80000
Otto Storm Three months _____. 200-00
William Gaertner Ten months, twenty-pine days oo oo ooomoooo| 1 040°17
Stephen A. Kearney . __ . _____________|Oneyear ___._.__ | 1 00000
William R. Whitman do 1 000 00
Clarsnce E. B do oo 1 00000
Jacob Schware, Nine monthe. I 750 -00
Michael Lauxmanz, Jr. Ops year 700 -00
" ELECTEOTYPER AND PHOTOGRAFHER.
Daniel ¢. Chapman One year 1 80000
RLECTROTEPER.
L. P, Keyser. Oneo year 900 -00
CARPENTERS.
Horace 0. French One year 1 60000
George W. Clarvoe 0 i e e e et e e e e e+ e 900 00
Charies N, Darnall do 00 <00
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892,

Salaries—Pay of effice force.

To whom paid. 1 To whom paid. ’ Amount.
- | |
PLATE PRINTERS. l J
Frank Moore e Oune year ______o.._.__ $1 60000
Richard . Bright 997-28
Thomas A. Sullivan Oneyear —._______. [ 100000
Charles 3, Harlow o ocoa oo oo ' Eleven months, thirty days - i 99728
Eberbard Fordan . ___ Eight months : 665 80
PLATE PRINTERS' HELPERS. : ;
Eberhard Fordan _____ Fourmontha e mm——— ! 23400
James F. Dickson One year .. .oo___ : 700°00
Otto Kemmler_ Four months, seventeen days. — 267-20
Wilhium H. Waddington. o oveeeaeee oo Eight months 466-00
Charles F. Locraft SRS s U, S - H 466°00
Willisen H. Horne Seven mouths, tweuty-pi; days,_____-____-_--____---____,_‘ 458146
Jerame F. Dandelet__ i Two months, fourteen duys 145-23
JANITORS. |
William M. Long - ' Six months, twenty-five days. | 682°42
Calvin Shurtleff. Five monthe, six days I 51758
SKILLED LABORER. t
Robiert T. Bassett. .. _' Hleven months, thirtyand a half @aF8_ . mmoceacawoccccemmmm 99864
WATCHMEN. |
David Parker_.__.. | One year 88000
William H. Keith_ I do_ 880°00
MESSENGERS. |
William H. Butler ! One year [ 88000
Chaties Over L de 82000
Vicente Denis Il do 820°00
Neil Bryant_ . __ i 83000
Sandy Bruce oo meee F 82000
Charles H. Jones - do 82000
William R, MeLane oo e o] e do 82000
William G. Finney i ¥our months, twenty-twodays 27664
8. T. A. Van Sciver. | Five months, twenty-three days 33447
Johu W. Reed _._. ——--} ¥our months, twenty days. 27309
George Newman Three months, thirteen days 20000
William Ssvoy One year 640°00
Peter Page. do 64000
William West_ do 64000
Attrell Richardson.__________ i ____ Ao - 630°00
John F. Grinage Eleven months, thirty days. 54851
John H. Brown Four months, twenty days 24572
LABORERS.
John W, Reed Seven months, nine days 38428
George Newman Eight months, eighteen days 449 -96
John H. Brown Seven the, ninedays 335 40
William Young One year 56000
8amuel L. Eubenk Three months, thirteen days. 15710
Hans Bowdwin.. One Vear.__.. 43723
Dennis E. White ¥our months, twenty days. 14237
Sarab. X. Flynn One year 365 00
FIREMEN,
H Dyer. 630 00
Harrison Murray i 57294
Expenditures 137 13292
Appropriation 143 13000
Expenditures 137 13292
Unexpended balance & 99708




REPORT FOR 1892—PART 1.

EXPENDITURES OF THE COAST AND GEODETIC SURVEY, 1892,

 Salaries—Pay of field and office force.

SUMMARY.

Pay of field officers. - $113 205 -27
Pay of office force 137 132-92
Total expenditures. 250 338-19

Total sum appropriated for snlaries______.________ . 062 T30
Total sum expended for salaries. . - 250 338-19
Unexpended balance e e 123818

Party expenses, 1892,
COAST OF MAINE.
‘To whom paid. On what accnont. Amount,
8. H. Calligan Storage $9°00
J. A.Flemer Topography —- 931 48
Stehmau Foruey e —— do — 1 740-26
W. F. Grant Storage. J— — 60 -00
J. B Hatey. oo RSSO . - 2-33
Joseph Hergesheimer .. _._______} Combined operations e 1 235-89
Horace Kellogg Storage. . 8:00
Expenditures - ——— 3 986 96
Appropriation S 3 000-00
Add 7 per cent from Guif Coast. 1 050-00
4 05000
Rxpenditures ____ e 3 98666
Unexpended balance S 6304
NANTUCKET SHOALS, ETC.

To whom paid. On what account Anount.
R. M, Bache Topography $1 60043
J. J. Becket Storage._.._. 34°13
John W. Doun Topography 1 781715
Wm. P. Elliott, U. 8, Navy.eeeemoeeco e ceme | Hydrography, schooner Eagre —— 1 108°11
J. A, Flemer Tepography ——— — 280-26
W. C. Hodgkins do 1 375-99
E. M. Hughes, U. 8. Navy oo cone .| Hydrography, steamer Bache 177402
C. T. Iardella Topography and storage 1 96770
W.F Low, U.8. Navy Hydrography, schooner Eagre 1 927-97
W. 0. Luscombe. Storage___. 2000
James Patten —— Services 95000
Philadelphia & Reading Cosl and Iron Co ... Coal, steamer Bache 1167
L. K.Reynolds, U.8. Navy____ . .. . __ Hydrography, steamer Endeavor 1 547718
W. Irving Vinal Topography and hydrograpby .. 1 922-75
D. B. Wainwright Topography 1 483-04
Exypenditures 16 990°40
Appropriation — 15 000°00
Add 8 per cent from Oregon and Washington 2 00000
17 000-00
Expsnditures 16 890-40
Unexpended balance 960
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EXPENDITURES OF COAST AND GEODETIC SURVEY.

Party expenses, 1892.

TRIANGULATION—ALABAMA.

To whom paid. On what account. Amount.
F. Walley Perkins Triapgulation and storage $3 61964
Appropriation 3 50000
Add 1-25 per cent from Triangulation—Weat J— 125 00
’ 3 62500
Xxpenditures _ 3 619-64
Unexpended balance e et e e e e 5-36
GULF COAST.
To whom paid. On what account. Amount,
M. W. Bateman Btorage $2 50
J. B. Baylor_ Combined operations 2 929-73
John Brown - - Services 408 -07
Bureau of Equipment and Recruiting, Navy De- | Coal, steamer Bache 11080
partment.
E. Collins ____ Services 600 00
Delaware and Hudson Canal Coo v mmmmcomeeeo Coal, steamer Bache 27540
Joseph Hergesheimer _ Combined operations and storage 1 764°95
E.M. Hoghes, U. 8. Navy ______________ ] Hydrogruphy, steamer Bache 2 693°23
Herbert G. Ogden Topography and hydrography 40554
George Olsen Services 40806
F. Walley Perkins Storage 750
P. A Welker.___ Combined operations and sale of property o ceoe . 2 525-85
Expenditures 12 131°63
Appropriation 15 000°00
Less 7 per cent transferred to Coast of Maine 81 05000
Less 8 per cent transferred to Alaska Explorations - 1 20600
Less 4 per cent transferred to Transcontinental Work J— 600 00
Expenditures ' 12 13163
—— 14 981-6G3
Upexpended balance 1837
OFFSHORE S80UNDINGS, ETC.
To whom paid. On what account, Amount.,
C. E. Vreeland, U. 8. Navy _-__._-___.--_-_---_-1 Hydrography, steamer Bfake ... §6 39870
-
Appropriation_.__ ... 8 00000
Less 20 per cent transferred to Transcontinental Work $1 80000
Expenditures ____ 6 398-70
— 7 998-70
Unexpended balance 1-30
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

Parly expenses, 1892.

TOPOGRAPHY--CALIFORNIA.

To whom paid. " On what account. Amount,
!
John Nelson 1 Traveling expenses $81°50
Aug. F. Rodgers i Topography, triangulation, pastarage, and sale of property __ 3 547TRT
Amount disbursed .. ____ 3 62077
Railroad accounts referred for ssttlement 20791

Expenditures
Appropriation - ——- 5 00U-00
Less 20 per cent transferred to Transcontinental Work $1 0V 00
EXPORAIEUTES oo e e o i o et i e e e 3 85728
Unexpended balance . . ‘
TRIANGULATION —WEST.
To whom paid. On what account. Amount.
George Davidson i Triangulation - | 82 06038
E. ¥. Dickips. ! Triangulation and pasturage 5 83453
Amount disbursed T BY4-Y2%
Railroad accounts referred for settlement. 5805
Expenditures . 7 953°87
Appropriation 10 00000
Loss 1-25 per cent transferred to Triangulation—Alabama _______________ $125 00
Less (25 per cent transterred to Magnetic Observatious 2500
Less 10 per cent transferred to Transcontinental Work e 1 00000
Less 1 per cent transferred to Transportation (Navy), etc 100 00
Expenditures. T 95387 3
- 9 203-87
Unexpended balance_. ... 79613
OREGON AND WASHINGTON.
To whom paid. On what account. Anmount,
W. 8. Allen ... Services R $309-95
Bureau of Equipment, Navy Department... i Standard ship's compass and attachments for steamer Hassler . 334-11
D. Delehanty, U. 8. Navy Hydrography, st Hassler 3 49057
E. F, Dickins Storage, ot 1800
B. Dupsmuir & Sons Coal and water for steamer Mcdrthur__ oo . __________ 16950
TLoucian Flynne, U. 8. Navy e oo Hydrography, st Cedney 23633
J. J. Gilbert ... Care of property 6000
Giles B. Harber, U. 8. Navy_________.____________| Hydrography, steamer Hassl 2 84057
J. M. Helm, U. B. Navy Hydrography, steamer Geduey 2 88618
C. J. Hendry's 8on & Co SBtores for steamer Medsthur __ 20453
J. N. Jordan, U. 8. Navy Hydrography, schooner Eornest 9703
A.N. Mayer, U. 8. Navy . Hydrography, steamer Gedney 1 03141
A. Nowhall Lumber for steamer McArthur 29°43
Oregon Improvement Co i Coal for steamer McArthur 11445
J. F. Pratt ____ ! Combined operations 2 86668
W. P. Ray, U. 8. Navy Hydrography, steamer McArihur 3 857.29
Cleveland Rockweil Combined operations and storage 1 38373
James Ryan Bervices 3350
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802,
Party expenses, 1892.
OREGON AND WASHINGTON.
To whom paid. On what account. Amount.
John F. Rany .o____. Services $25-00
8hip Owners and Merchauts® Tug Beat Coamma . Towing steamer Medrthur 5000
Expenditares _ ——— 20 055846
Appropriation — 26 00000
T.ess 8 per cent transferred to Nantucket Shoals, ete. $2 00000
Liess 11 per cent trausierred to Alaska Explorations 2 75000
Expenditures. 20 08346
—————— 24 838°46
Tuexpended balance 16154
ALASKA EXPLORATIONS.
To whom paid. On what account, Amount.
a e
George Davidson | Transportation ——- $40000
Giles I3, Iarbor, U. 8. Navy_—o—o__ ____.___-‘_____Z Hydrography, steamer Hassler 1 162°06
H. B. Maunsfield, T. 8. Navy_ f Hydrography, steamer Pallerson 4 29485
|
J.E McGrath i Astronomical ... 1 58978
W. 1. Mcore, U. 8, Navy i Hydrograpby, steamer Patterson 5 392-39
Fremont Morse i Astronomical 47028
W. P. Ruy, U. 8. N&VY e e e e e HydTOgTaphy, steamer McdArthur 526°91
Ameount disbursed ____________. — 13 836-27
Railread acconnts referred for settlement 2500
Expenditures 13 86127
Appropriation - 10 00000
Add § per cent from Gulf Coast 1 200-00
Add 11 per cent from Oregon and Washington. e e e . 2 75000
13 95000
Expenditures ——— 13 861-27
Unexpended balance — 88-T3
PHYSICAL HYPROGRAPHY.
To whom paid. On what account. Amount,
E. E. Haskell_.____ ' Services $300 00
Knox's express ‘ Transportation of outfit ___.___ 12°24
Henry L, Marindin I Physical surveys and computations 5 89595
Expenditnres 6 208-19
Appropriation 8 00000
Tess 20 per cent transferred to Magnetic Qbservations. 81 600 00
Expenditures 6 203 19
—_— 7 808°1%
Unexpended balance 191-81
REPORTED DANGERS,
To whom paid. On what account, Amonnt.
Delaware and Hudson CanalCo. v e e} Coal for steamer Bache .. ... $309 50
Appropriation e eeeee.. — 600 00
B PORAI OO e e e e e e e ot e e i e e e 39950

Unsxpended balance

10050
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892,

Party expenses, 1859z2.

MAGNETIC OBSERVATIONS.

To whom paid.

On what acconnt.

Amount.

J. B. Baylor i Magnetics $826 85

George DavidBon oo e o A0 e 15-00

R. E. Halter____ do i 50023

T. C. Mendenhall oo e do . - 13520

L. G. Schultz i Comstructing observatory .. 1 643°85
Expenditures ;

Appropriation ...

Add 0-25 per cent from Triangulation —West

Add 20 per cent from Physical Hydrography.

Expenditures.

Unexpended balance

2500

EXACT LEVELING.

To whom paid. On what account. Amount.
Isaac Winston Precise leveling $3 w1282
Appropriation ! § OO0
Liess 20 per cent transferred to Transcontinental Work . - £1 0d0 00 ‘
Exzpenditures. 3 91282
- — 4 91282
Unexpended BAIBNUS — o coom et - - 8718 1}
]
i
TIDAL OBSERVATIONS.
To whom paid. On what account. Amonnt,
Alex. 8. Christie Tidal observations and contingencies . amwwmvoeav $42°22
Arthur J. Collyer, Services and contingencies 677 5
George Davidson Sausalito tidal — 1 140-31
David Hamilton Subsistence 4550
E. E. Haslell Traveling expenses 1635
Spencer C. McCorkle Obeerving tides - 35439
¥rancis 8, Patton Rent of COtLAEe. o e 94 00
J. G. Spaulding Services, contingencies, and travelng expenses . oo mcvcemnome 971 63
Kugene Veith do - - 31467
Isanc Winston | Cedar Keys and 8¢t. Augustine tidal TAO 94
Expenditures 4 44798
Appropriation_____ PR 8 DOU 00
TLess 10 per cent transferred to Objects not Named iy £500-00
Expendi 4 44796
—— 4 94796
|
Unexpended balance i 52 04
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1893,

Larty expenses, 1892.

GRAVITY EXPERIMENTS.

To whom paid. On what account. Amount.
George Davidson Hauling $0°76
R. L. Faris Bervices 10258
T. €. Mendenhall Pendulum observations 19946
T. 8. & J. D. Negus Chronometers _____ 1 27500
C, 8. Peirce..___ Traveling expenses and packing DoXes o 4830
Royce & Marean Connecting signals. 200
Bdwin Smith ___.._.___ Preparing station and traveling expenses .__________________ 315-99
United States Express Expressage. 17-60
Wells, Fargo & Co PRSI [+ 1380
‘Wostern Union Telegraph Company . Labor and materials 2120
Frank A. Wolff, Jr _ Services. ... 6387
Expenditures 2 66024
Appropriation 2 50000
Less 16 per cent transferred to Objects not Named $400 00
Expeunditures 2 06024
ot 2 46024
Unexpended balance. 8976
STATE SURVEYS.
To whom paid. On what aceount. Amount.
E. A. Bowser ... Triangulation ____ §1 42614
A.H. Buchanan oo Triangulation, reconnaissance, and storage 1 32036
John E. Davies —cae. Trigngulation and storage 1 13787
Stehman Forney Reconnai 3 001 35
W. B. Hoag Triangulation, leveling, and 8ervices e oo . 1 725 09
C. H. Sinclair Longitudes and latitudes 18900
W.H Wisn_____ ——--! Pasturage 6700
Expenditores 8 866 81
Appropriation..._. 16 00000
Less 10 per cent trausferred to Objects not Named $1 000-00
Expeuditures ___. 8 866-81
—_— 9 866 81
Unexpended balance 133.19
GEOGRAPHICAL POSITIONS.
To whom paid. On what account, Armount,
G. R, Putmap Longitudes $1 10035
<. H. 8inclair. ! do 969 -20
Amount disbursed % 069 66
Railroad scconnts referred for settlement 59-Th
Expenditures 2 129-30
Appropriation 3 00000
Lesa 20 per cent transferred to Objects not Named $500-00
Expenditares 2 129-30
2 729-30
Unexpended balance 270-70
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

Party expenses, 1892,

TRANSCONTINENTAL WORK.

173

To whom paid. On what account. Amount.

J. B. Boutelle Triangulation $298 32
John 8. Cunningham Board of horses . e . 142 -50
Wm. Eimbeck _.__ Triangulation, pasturage, etc 11 64058
W. B. Fairfield Triangulation — 1 302-48
0. B. French Traveling expenses __._ 1825
¥. D. Granger i Triangulation, stovage, 4. el 4 95842
A. T. Mosman ' Base measurement 3 912778
F. Walley Perkins ; Triangulation, storage, etc 390917
Charies A. Schott ! Traveling expenses 3955
W. H. Simms ; Storage e 900
R. 8. Woodward.___. | Base measurement . _..__ 232-11
Amount disbursed 26 46316
Raiiroad accouunts referred for sottlement - 67305
EXPENAILNTEE s ciom e e o emmmin e e e e e e e e 27 18621
Appropriation 22 000 -00
Add 4 per cent from Gulif Coast . 800 00
Add 20 per cent from Offshore Soundings, etc . 1 60000
Add 20 per cent from Topography—California. .. ..__ B - [ 1 000°00
Add 10 per cent from Triangulation—West . —— — 1 00000
Adad 20 per cent from Exact Leveling e oo e 1 00000
27 20000

Expenditures —- 27 136-21
Unexpended balance. 6379

COAST PILOT.
|
To whom peid. On what account. Amount.
i .
A. J. Collyer . Services and traveling expenses ... . $8G 22
Jons Peter Services «memm e oo J— 12500
Talbot Pulizzi : do R 90000
L. K, Reynolds, U. 8. NaVy —cecamamccmmmmemeonan ' Hydrography, steamer End, 1 95033
John Ross | Bervices — 6048
Euagene Veith | Bervices and traveling expenses____.________________________ 99057
Expenditures 4 112-60
Appropriation 4 50000
Less 7 per cent transferred to Objects not Named..__ $315 00
Expenditures. —~ 4 112°60
——e 4 42760
Unexpended balance 7240
TRANSPORTATION (NAVY), ETC.

To whom paid. On what account. Amount.

8. M. Ackley, U. 8. Nav¥ v eemem e e - | Mileage £116 00
A. T Berryhill, U. 8. Na¥¥ - crem e eemcmemmwn e} Traveling exponses 131-10
L. J. Clark, U. 8. Navy Milsage 28632
W. H. P. Creighton, U. 8. Navy do 90 48
George Davidson Special surveys 1535
Joim W. Donn Bpecial survey 5202
Jas. G, Doyle, U. B. Navy Mileage 254 00
C. P. Eaton, U. 8. Navy. do 27272
‘W P. Elliott, U. 8. Navy do 28 40
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TED STATES COAST AND GEODETIC SURVEY.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 18982,

Party expenscs, 1802,

TRANSPORTATION (NAYY), ETC.

J. H. Dawson

Water for schooner Ready

John W. Donn.
J. A. Flemer__..

Traveling expenses and topography
.| Topography—Coasters Harbor Istand ._______

To whom paid. On what account. Amount.
Lucian ¥lynuoe, U L. £ SRR . §§ [T S — R, $59-68
J. A. Guthrie, U. 8. NavVy oo e oo de 5584
Giles B. Harher, U. 8. Navy A o e e e e e e e 25656
W. C. Herbert, U. 8. Navy 35624
B. M. Hughes, U. 8. Navy_ 109-44
Jos. L, Jayne, U, 8. Navy .- 0 e 59-68
¢. W. Jungen, U. 8. Navy_ o 25336
G. W. Kline, U. 8. Navy_.. 9680
A. Lindenkobl - 16-85
W. F. Low, U. 8 Navy ___ 6856
W, 1. Moore, U. 8. Navy . 37-04
J. W. Oman, U. 8. Navy 13-44
W. P. Ray, U. 8. Navy 21-44
Q. 8. Ripley, .. 8. Navy. 548
Hiero Taylor, U. 8. Navy -_ 2648
E. H. Tillman, U, 8 Navy. 5488
Glennte Tarbox, U. B. Navy oo [ 25336
E. T. Witherspoon, U. 8. Navy .- 27272
Benj. Wright, U. S. Navy [ 242
Expenditures [ 3 500
Appropriation - ———— :% 50000
Add 1 per cent from Triangulation—West ——— _— — 10000
I 260000
Expenditures ; 3 50932
[[— ]
Unexpended balance e e e e et e e 9068
i
OBJECTS NOT NAMED.
To whom paid. On what account. Amount.
R. M. Bache Traveling expenses $148
J. B, BayloT o e e e e e do —— 9
C. H, Boyd Appomattox River survey. __..._ 962

]
-t
58883886

F. D. Granger - Triangulation — 26

John F. Hansen Services _ 319

E. E. Haskell_ Combined operations—New Jersey Coast . o mcom e 1 237-38
Jos. Hergesheimer._ Traveling expenses e 1350
¥. Kressel, Jr. Supplies, schooner Ready - - o 35°46
R. A. Marr Hydrography— New Jersey Coast 949 69
T. C. Mendenhall Traveling expenses__ . ____ . 3515
A.T. Mosman do. 5470
Jos. F. Prohaska & Co. Supplies, steamer Hitchcock 2490
J. F. Redding Services - 24-00
Homer P. Ritter Combined operations—vicinity of Norfolk, Va___ .. 15189
Cleveland Rockwall Traveling expenses 370°10
A F. Rodgers e [ e A0 e emm e e e e e 30538
Edwin Smith Latitude, Rockville, Md 28 32
0. H. Titt —— Traveling expenses 21°30
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EXPENDITURES COAST AND GEODETIC SURVEY, 1803,

Party expenses, 1802.

OBJECTS NOT NAMED.

To whom paid.

D. B. Wainwright

Topography -

Henry L. Whiting

Teaac Winston

| Traveling expensex 1
! Precise leveling, Florida

Amount dishursed

Annual contribution to the International Geodetic Association _..___
Railroad accounts referred for settlement_____ N ——

Expenditures.

Appropriation

Add 10 per cent from Tidal Observations
Add 18 per cent from Gravity Experiments _____ . _______
Add 10 per cent from State Surveys___..
Add 20 per cent from Geographical Positions I S
Add 7 per cent from Coast Pilot

Expenditures

; ]

i On what account. t
-
t

Amount.

$24 00
19900
3 06635

9 18062
444982
1661

T 00000 |
50000
400400

1 00000
60000

31500

Unexpended balance.

9 B15-00

RECAPITULATION.

[Showing expenditures in gross (by sub-items) on accorurt of the appropriation for Party Expenros, 1862, ]

Sub-items. Amount,
';}- -

Coast of Maine S el 83 085906
Nanotucket Shoals, ete ——- 16 990-40
Triangulation—Alabama e - _— 3 61964
Gulf Coast S 12 13163
Offeghore Boundings, 040 e e o e e 6 3498-T0
Topography—California O R O 3 629-37
Triangulation—West JR——— - —— 7 804-92
Oregon and Washington [ - 20 088-46
Alaska Explorations ..o J— 13 836-27
Physical Hydrography. . - 6 208°19
Reported Dangers —— 39950
Magnetic Obsorvations . I 4 121-18
Exact Develing. - 3 912-82
Tidal Observations. _— 4 44796
Gravity Experiments 2 060-24
State Surveys 8 86681
Geographical PoSitions e — 2 06955
Transcontinental Work 26 463°16
Coast POt e A, 4 112-60
Transportalion (NAVY), Ole e e e e e o 3 509-32
Objects not Named - 9 180-62
Amount disbursed — 163 928-30
Railroad accounts referred to acconnting officers for settlement____ — 1 061-27
Annunal contribation to the International Geodetic Association 44982
Total expenditures | 165 439-39

* Total amount appropriated for Party Expenses, 1892 " 168 00000
Total amount expended for Party Expenses, 1392 . - _i 165 439-39
" Unexpended balance. I %2 56061

#This balance will be slightly reduced by outatanding obligations not yet reccived for wdjustments

o1



176

UNITED STATES COAST AND GEODETIC SURVEY,

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802,
Party expenses, 1892.

CLASSIFICATION OF EXPENDITURES FOR PARTY EXPENSES, 1892.

On what account. Amount,
Triangulation | $21 055-88
Topography —— . 2267833
Hydrography .._.___. ! 55 b3 52
Transcontinental Geodetic WorK e e e e e e Coer 13621
Pointa for State Surveys .. __ o [ 88681
CoBSt PIIOb . e 4 11260
LOTOHIE oo s e o s e vt = e e e = e ! 6 96917
Magnetics e e e SOOI | 4 121-18
Yhysical Hydrography 6 208-19
Geographical Positions (longitudes)_______ 2 129-30
Tidal Operations .- 4 447-96
Gravity Experiments .o v oo " —— 2 06024
Total e e e e - _--! 165 43939
Alaska Boundary Survey.
TFrom February 1, 1892, to January 31, 1893.]
To whom paid. On what account. Amount,
Alaska Commercial Company __ . ____ Transportation, ete___. : §20 04036
George Davidson . Astronomical determinations 800 00
Giles B. Harber, U. 8. Navy-oooewcmcoceemewo Coast work, steamer HHussler 5 123-82
Charles Junken __ i Services compiling data 1 88700
John E. McGrath Astronomical determinations 1074-93
Thomas C. Mendonhall wm-w; Traveling expenses ________ 5825
F}emgn: Morse .. i Astronomical determinations 637 68
Amount distursed. 29 57201
Railroad accounts referred for settlement 7000
Expenditures 29 642704
Unexpended balance on hand Febhurary 1, 1892 B P —— — 83968
Received from John E. McGrath and J. Henry Turner, for materials and stores used in trade, barter, and ex-
change with Indians and others for services, etc —— 3 261-51
Appropriations—Deficiency act May 13, 1892 48 90000
Appropriation—S8undry civil act August 5, 1892 10 00000
63 001-19
Expenditures 29 642-04
TUnexpended balance on February 1, 1893 i —— *33 359°15
*Allotted for field work during the season of 1893,
Repairs of vessels, r&gz.
[ 1
To whom paid. | On what account, Amount.
!
D. Delebanty, U, 8. NaVY e e e e Hassler $5 58102
W.P.Elliott, .8, Navy 1 Schooner Eugre ______ 14500
Lucian Flynne, U. S, Navy I 8t Geduey _ 144 15
Giles B, Harber, U.8. Navy '8t Hassler 59300
J. M. Helm, U. 8. Navy. '8t Gedney 3681
Jossph Hergesheimer . Schooner Spy. 2575
i




REPORT FOR 1892—PART 1.
EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

Repairs of vesscls, 1852,

To whom paid. On what account, Amount.

J. Hoodless
E.M.Hughes, U.8. Navy ______

i Schooners Guick and Traiesif . oo o 48694

| Steamer Bache_. .

. Schooner Ready

! Schooner Eagre .- —

H. B. Mansfield, U. 8. Navy _. Steanter Patlerson oo e
R. A . Marr. .
A.N.Mayer, U. 8. Navy_ * Steamer Gedney ;
W. 1. Moore, U. 8, Navy...
Movan-Durie Supply Courpany.
J.F. Pratt .. Steam launch Zarry-Rot. oo e e
8.J.Pregnall _____ * 8chooner Ready
W.P . Ray, U S Navy e Steamer McArther and schooner Eurn
Steamer Bache ———
Steamer End,

1 BATZO DMWY (e e

' Steamer Patterson_ ______________
Steamers Patterson and MeArthwr _ o . _____

Recves & Comstock .
L. K, Revnokls, U_ 8. Navy
Screw Bock Co

Steamer Bache

The Morgzan Iron Works RO [« % —
C.E. Vreeland, U, 8. Navy o
W. E. Woodall & Co |
Expenditures -
Appropriaticn
Expenditures o o i e
Unexpended balance .._.____ |
i
CLASSIFICATION OF EXPENDITURES FOR REFPAIRS OF VESSELS,
Name of vessol, Amouant, Name of vessel. ; Amouunt,
i S e .
SBteamer Backe .._. &4 03828 ! Schooner Quick ____. ST oAG
Steamer Blake _ 3 73%°08 . Schooner Ready e e emmmme ' 133 [
Steamer Endearor _... 6 000-00 . Schooner Spy i 287y !
Steamer Gedney. , 918°89 | Schooner Transif ... I 18985
Bteamer Hassler . H 6 18402 - Launch Turry-not ! AHUT
Steamer Medrthur_ - 451°27 | Barge Beawty _ - 106 74
Stearner Pulterson Z 587°19 Total. o1 /457
Schoener Bagre HBG-8T }
Schooner Earues!_. - 3800 ‘l

Publishing observations, 1892

To whotn paid. On what aceount. Amonnt.
J.H. Gore R i Indexing publications___—. 525 00
E.S. Holden el CoOmputations_... RR°10
i
A. L. Updegraff | p— L - 19060
Expenditures JU— 8310
Appropriation _____ — 1 00000
Expenditures 803710
Unexpsnded balance 19680

8. Ex. 31—-12
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EXPENDITURES OF COAST AND GEODETIC S8URVEY, 1882.

General expenses, 1892,

INSTRUMENTS, INSTRUMENT SHCP, CARPENTER SHOP, DRAWING DIVISION, BOOKS, MAPS, CHARTS, AND SUBNCRIPTIONS.

To whom paid. : On what account. ; Amount, E
Aluminum Brass and Bronze €0 v Toetrament shop. | $11-24 !
American Shipmasters' Association : Books ! 15°00 ]
D. Appleton & Co. | Subscriptivng i 300
Astronomnical JOUINal oo e o e o do .. . 500
W Ballantyne & SOBS_. —eeme-ameoceocccmmawaee: lOStrument shop r . 17-8% g
D. Ballauf R TR ! 8950 |
Robert Beall ! Books_ : 300
Charles Becker .o — * Instrument shop.____ 208
Benedict and Burnham Manufactering €O —ocvaccivemans do 3099
Hugo Bilgram_____._.._ ] do 37985
John Bliss & Co_ ‘ do | 3450
Wm. Bond & 80D _ oo : do o 8290
Boston Type Foundry_ ... l do J 56°26
R. R. Bowker | Books R 2090
W. Andrew Boyd \‘ do | 25 0l
John A. Brashear Ins{raments and instrument shop ! 16600
DBrentana’s - } Books . 500
W. W, Brewer Prawing division __ 705
E. W. Bullinger ___ Subscriptionsa __ 600
J. H. Bunuell & Co . Instrument shop_ R 42-20
T. E. Butters ____ do 199-68
Charles . Carter & €0 .o ceemaccemmmacomeeano—-| Carpenter shop | 5640
Cassing Art Coon . Books . _._ N 2400
J. B. Chamberlain & Co. Ipstrument shop. 1600
James J. Chapman .. : Books. ... —— 3240
John Chatillon & Sons { Iostrument shop i 1300
J. H, Chestey & €o | Carpenter shop i 2-04
Frauk H. Clenent & Co. : do i 533
Charles L. Condit ] Subscriptions J 10-00
Edward Corbett .___ Instrument shop J 1325
Albert M. Crowell do ! 12900
Cushman Chock Co . SN RS do a— 16°85
George Davidson 856 -90
D. Delehanty, U, S NAVY oo ‘ Instrument shoep_ .. 250
Doremus & (oo - } do . —— 150
G. 8. Doremus__ - leemeado 5°10
FEdison Geueral Electric Co i do 102 -88
Wm. P. Elliott, U. 8. Navy ‘ do - 875
M. D. Bwell. (. 500
Fauth & Co_ o i Instroments J— 1 63500
Felt and Tarrant Manufacturing Co. i _____ do _. 126-00
M. L. Ferguson J— - Maps 12-50
M. N. Foruey | Subseriptions 300
Stehman Foruey f Instrument shop. 225
General Electric (o 140-82
Geological Publishing {lo. . e e ! Bubscriptions 360
F, W. Gessweln estate | Tnstrument shop 700
Z. D, Gilman U S do - 741
Tenyy J. Greem_ ... { Instraments 18050
Hanson Battery Light and Power Qo ..ccommeee— Instrament shop. . oeeoouee 2030
Gites B Harber, U8 Navy . .. o Instruments 200
Harris & Shearer Instrument shop 12970
Francis J. Wikl O .} -— 3000
H. Hoffa _ o SRS ) - 2900
Ho0e Bro. & O o e am e e comme e | 1DBETUMERDt and carpenter shope . 4458
Johns Hopkins Press . _.__ = e e | SUIDBOTI L 250
B. M. Jones & 00 - coeo e o i Yostrument shop. e e 1133
Jones & Laughlins (Limited) . 3465
M. E. Kahler_. ... . 8575
J. Karr .. | 9250

{




REPORT

FOR 1892—PART 1.

EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892,

General expenses, 1892,

INSTRUMENTS, INSTRUMENT SHOP, (’,A]H”ENTER SHOP, DRAWING DIVISION, ETC,

To whom paid. On what account. Amount.
Keuffel & Esser Co. Instrument shop_ .. #3790y
Kolesch & Co. e do . — 8097 -
Libley, Bittinger & Miller o amcen v Carpenter shop ____ . 481 42
Library Bureau ! Bovks .._.__ T 1169
Melville Lindsay Instrument shop ... .. ______ 0-04
Lippincott & Co Books _ 3148
W. H. Lowdermilk & Co U, 1.3 . 3470
Wm. Lukanitsch, Jr e . Instrument shop : 4818
Manhattan Brass Co f-__._‘do i 202 40
F. P. May & Co ——— : Carpenter Bhop maw oo o e 7082
McFadden Co. ot Yustrument shoP e oo} 5439
W. W. Mildrum do 750
Edward Miller — Subscriptions I 1200
Francis Miller Instrument and carpenter shops ‘ 4860
J. H. Mills & Co Instrument shop. N 930
Munn & Co. _ Books . o ! 1n-67
F. W. Murray Instrument shop 450
National Geographic Society_____. . ____ : Subscriptions ... - 295
T.8.& J.I». Negus Instrament shop 95 00
John C. Parker _ Books and maps ; 5& ‘90
Patapsco 0il and Grease 00 oo oewsemmoeewme INStrument shop. ' 4463
W.W.Payne z ' Subscriptions 350
F. Walley Perkins Instruments 375
James W. Queen & Co Instrument shop. 298 53
Henry Romeike Subscriptions « 485
Royce & Marean Instrument shop 3172
Geo. Ryneal, Jr o Carpenter shop . _i 6458
Scheller & Stevens : Instrument shop. 2980
Science, N. D. C. Hodges. publisher. . _____ Subscriptions ... %60
Fred A. Schmidt e Drawing division 13425
L. H.SchneidersSon__. . __ . Carpenter sliop ___.. 6014
Seth Thomas Clock Co ! [ustrument shop_ 6540
Sidereal Messenger Books 1640
Thomas W.Smith.__. | Carpenter shop .. - 3101
C.F. Staerke ____ ¢ Intrument shop ‘ 6345
Gustav E. 8fechert ... ‘ Books | 45655
E. Steiger & Co PR do 2786
B.F.Stevens.nemem-n ’ Subscriptions - 2668
Ormond Storm ! Books .- 313
Tice & Lynch___.. ——— ‘ Instrument shop I 270
United States Electric Lighting Co wemmaeeeeef_ . do ____ 1584
United States Naval Institute___________.______| Subscriptions 350
W, Irving Vinal ... Tunstrument shop. - 176
D. B, Wainwright 30
John W. Walker 1050
W. H. Warner 6432
Charles Wassweiler 0 e ——————— e 200
B.Westermann & 00 e Pooks, eto.. . 9383
Williams & Hanks - w—en: Ipstrument shop. 64 °67
Ysanc Winston e e do 700
John Q. Yorston & Co oo v ren i et BOOKS £ 00
Joseph Zentmayer, by Katharine Zentmayer, ad-  Instrument shop 207

ministratrix.

Expenditures J— 8 24753
APPTOPTIBION < s e oo e et e o s i o . ————— 9 000 0D
Expenditures _3141

Unexpended balance —— 152 47

#Subject to reduction on account of outstanding obligations.

179
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

General expenses, 1592.

COPPERPLATER, CITART PAPER, PRINTING INK; COPPER. ZINC, AXD CHEMICALS FOR ELECTROTYPING AND PHOTOGRAPHING,
ENGRAVING, PRINTING, PHOTOGRAPHIING, AND ELECTROTYPING SUPPLIES; EXTRA ENGRAVING AND DRAWING; PHOTO-

LITHOGRAPHING AND PRINTING FOit INMEDIATE USE.

To whom paid. On what account. Amount.
!
Wi, Ballantyne & SOm - oo oom oo _| Printing supplies._—.__ : $21-75
Bauseh & Fomb Optical COman i omccamieeem e ! Photographing supplies N { 8750
Chas. Becker..___.. i Printing supplies_... ! 11-13
C.AL Bello_. .. ——— ¢ Photugraphing supplies : 15
Bell Lithographing Coo e Thotolithographing. - | 21-00
Julius Bien & Co | do - ( 20850
A, Brownoooo o e e ; Printing from stone. ! 4-00
JB Breyvan &Bro s | Printing supplies [ ; 810
Bureau Engraving and Printing . . J‘ i (T ‘ 61135
Chavtes T. Carter & Co Engraving and printing supplies _____ ________ ... " 2190
T, B, Chamberlain & 0O oo mmmmemmn | Photographing supplies — | 4160
Clendenin Bros } Copper plates. . ’ 27082
Owen Donuelly saigraving suppl — f 7000
Evans & Bavtle ! Extra engraving_ ! 1 540-00
E. Morrisou Paper So_oo__. [P _: Printing supplies } 31°50 |
Forbes Lithographic Manufacturing Co_... - Thotolithvgraphing _____ —_ i 2500 |
Henry R. Garland. Extra drawing 69160
GibsoT Bros_ | o A0 e e ‘ 22-25
. D. xilderslee -.} Printing supplies _ . £0-00
7. D. Gilman._ - Photographing aud engraving snpplies_____ . ____ 12043
Andrew B, Graham___ ‘1 Printing trom stone___.__ 5830 |
E. N. Gray & Co_. i Printing sapplies 21131 “
Mary L. Haudlan. PEXErR Arawing o i 49260
Heliotype Printing Co f Photolithographing . . I 1000
A. Hoen & Co -1 40 e 49620
M. Hoffa Engraving supplies. 8200
Charles P, Haldeno_ Printing supplies 2 04509
Hooe, Bro, & Co.___ 82-96
Eraac Friedenwald Co... 72T 53
Kolesch & Connoee ! Photographing supplies_.. ——— 4°20
Ernest Kubel __.__ i Copperplates_. ——— 1 134-82
Charles ¥. Loeraft. . . i Printing from copper —... 180-00
M. Lukanitsch, Jro . ! Engraving supplies 7430
Matthiessen & Hegler Zime €O oo omoen oo J Eloctrotyping supplies 21056
Robert W. Muaupin_ . -{ Printing from copper._. - —— 16035
F. P. May & Co ~-{ Electrotyping supplies. 921
Alex. McKio -1 Photographing eupplies. .. 175
W.H. Melder s ‘ Printing and electrotyping supplies 20-50
Francis Miller -| Engraving supplies_ 32-20
W. B, Moses & Sons ~---! Photographing supplies .. _____ o ___ 18-30
Moss Engraving Co. o v o] do | 2500
Mount Holly Paper Co. - Photolithographing —— 75780
New York Steel and Copper Plate Co..o_______ | Eungraving supplies e 2000
Norris Peters Co_______________________________ | Photolithographing 4119540
Poter Adams Co i Chart paper i b 709-42
B F PUlan oo e e s [ Photographing supplies.___.. - 110
Wiliiam Roﬁn\'ell..-__---.--__-.._-___-__..-..--_.! Printingsupplies_ ... 280 00
George Ryneal,Jr N R do 142 44
Zanford & Co Copperplates " 2538
Scheller & Stevens____ . ______________ Electrotyping supplics, 227 87
Schindlor Bros__ ] Photographing supplies_.__ 3660
Schleicher, Schumm & Co____. . _____________ 1 Printingsupplies .._____.___________ - 288
Fred A. Schmidt. | Engraving supplies 288
L. H. 8chneider’s Son... .. -_._______.--.._____‘__\ Electrotyping supplies 5
J. W, Shane. \ Printing supplies : 748 100
Wm. H. Waddington —— -__-’g Printing from copper. ' 175 64

i

|




REPORT FOR 1892——PART I.

EXPENDITURES OF

COAST AND GEODETIC SURVEY, 1892,

General expenses, 1892.

COPPERPLATES, CHART PAPER, PRINTING INK, COPPER, ZINC, ETC.

To whom paid.

Expenditures ___

TUnexpended balance

On what account. i Amount.

; |
Williams & Hanks ! Printing snpplies oo ! $8-75

; |
0. L. Wolfsteiner & Co Phutographing supplics.__ 16000
¥rank G. Wurdemann .| Extraengraving_._________._____ 229-03

X PO A I OB e e e e e e e e e o oo 1% 664

APPropYiation oo e e e e e - ‘2(_)*000 - m_'
Received for electrotyping done for the Hydrographic Office, Navy Department ___________________________ . 524 6%

20 624 -53

19 664°38

*960 16

*Subject to reduction on account of outstandivy obligutivos.

181

STATIONERY, TRANSPORTATION OF INSTRUMENTS AND SUPPLIES, OFFICE WAGON AND HORSES, FUEL, GAS, TELEGRAMS, ICE,

AND WASHING.

To whom paid, On what account. Amount.

Adams Express Co . _. Transportation S $324 70
‘W, Ballantyne & Sons Statlomery « oo e 204 46
Baltiniore & Potomac R. R. Co .. Trausportation _ 14 25
J. Baumgarten & Son L BtAtIOBOTY e e e s 41 40
James J, Chapman - do e m e e e e 1903
Jarcs Connor Office horses 3300
George Davidson I Stationery, trapsportation, and washing _ 2570
K. Morrison Paper Co SEAtIOMEIY o e e - 1925
Geo. W. Knox, estatc of. Transportation 545
Z. D. Gilman _____ Office horses___ 120
Harriet £, Harrod_.... ‘Washing | 14732
Hygienic Ice Co Ice i 24878
R. J. Kennedy. Fuel T 42442
George W, Knox - Transportation 158 08
Litvary Bureau..._. Stationery 3422
W. F. Low, U. 8 Navy do e 231
Lutz & Bro - Office horses and wagon 12°75
Walter H. Marlow T ; 2085
Jobn McDermott & Bro oo Office wagon 3-00
Jobu F. Paret Stationery. 2100
John C. Parker do 4095
Peoples Dispatch and Transfer Co-oceneun-orea-a| Transportation ; 30-70
Arthur W. Robson - do i 300
George Rynead, jr Stationery. I 1546
Fred. A. Schmidt do U 26732
B.F.Shaw . _____ Office horses — f 24500
L. W, Sherman Stationery. ! 150
Smithsonian Institution Transportation [E— -85
Samuel Springman AO e 1-00
Stationery Division, Treasury Department _...... 1103103 11:3 o S U, 1 123-03
Stephenson’s Express Transportation ... 15056
Tice & Lynch e do . 9-22
8. W. Tucker ! Stationery. } - | 455
Unsted States EXPress €O wmmmmr mnmemmmns .| TEADSPOTIALION oo . 10110
‘William Walters' Sons Office wagon e e 70
Washington Gaslight COmMPARY . oo evoee oo GBS e e e .| 121926
Wyckoff, Seamans.& Benedict Btativnery. 1776

Expenditures I 99467
A DD oD I B IO e et et e et e e e o R i e e A i e A e o e = | 6 000-00
Expenditures 5 999 67

Unexpended balance "33
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General expenses, 1892,

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, OFFICE FURNITURE, REPATRS, EXTRA TABOR,

AND TRAVELING EXPENSES (Office).

To whom paid. On what account. Amount.
C. W. Ahlenfeld. Extralabor . . __ $103+55
‘Wm. Ballantyne & Sone____ . ________ General office supplies 14-08
Chas. E. Barrick____ Plumbing 1 467°99
J. W. Boteler & Son Chimneys <15
Boston Bruown.__. | Bxtralabor . 82-50
Brooklyn Union Publishing Co . ________ | Advertising 1050
J.B Bryan & Bro__ __________________________ 5 General office supplies 99-31
L. W. Burket | Typewriting machine " 90-00
W. J. Caldwell Advertising. 3-88
Charlee T. Carter & Co. General office supplies._ 3929
Chesapeake & Potomac Telephong €o monm e ae 1 Exchange rental 160-00
J. H. Chesley & Co ! General oftice supplies 45418
M. G. Copeland & Co. ‘Window awnings and flags__._. 14050
Rufus H. Darby e e e i Advertising . 536
George Davidson | Sub-cffice expenses — 81-58
Owen Dounelly. | Glazing —___ 278
DPounelly & Jennings ! General office supplies._ .. B0
Samuel L. Eubank | Extra labor 281°25
Evening 8tar Newspaper Co. e ocn oo oma——enani Advertising oL . 22-49
Wmnm. G. Finney ] Extra labor 2-01
James ¥. Flynn ] ______ do 22500
Frank Freemun oo oo oo cmram o memmaem oo i do e e e 351
Z. D, Gilmap_ . ______._,_-_--_._-_--_-___3 Feather dusters, ete .o oocooon 59°13
Tarael Green. ----| Extra labor ——- 2480
Mary L. Handlan .. __ ! do 17612
Hooe, Bro. & Co. ——— ; General office supplies. .__ 167 22
Carter Jackeon - Extra labor JEU— [ —— 1813
E. E. Jackson & Co____.__ : . e e 50
Julius Lansburgh ) Office furniture —_— 44907
Mail and Express, New York__.__ -1 Advertising 21 00
F. . May & Co ;‘ Goneral office supplies B"76
W. H. Mehloro..__._. ! do - 1999
Francis Miller._.._ ‘, Alcohol 115
J. H. Mills & Co Type 375
Charles Moutgomery Extra labor - 625
W. B. Moses & Sons Office farniture | 8525
News and Courier Co Advertising 1 4°16
New York Press Co., Hmited ... _. P Y T | 2600
Herbert G. Ogden_ TrA VOO CXPOUSED o vsemrre e mm e o e e e 428
John C. Parker.__. Typewriting supplies 15900
Franciz H. Parsons. Traveling expenses 5804
Win, C. Peake_... Glazing 30°70
Ratcliffe, Darr & Co. Extra iabor 24 ‘08
Royce & Marean Hepairing bells - 125
George Ryneal, Jr Gencral office supplies . SR 2260
Savannpah Press Advertising | 600
Louis Schade__.__.___.__________________________ S 1. I 85-33
J. Q. Thompson & Co do 5-20
N.OTowles Office furnitare_ 130 00
William Wagner____ : Combination ladder 175
Washington City post office___ .. Box. rent 1600
Washington Post Co. Advertising 2076
Washington Sentinel do 483
E. G. Wheeler Pump sucker 1-00
Dennis E. White. Extra labor 25586
J. H. Wilkerson Inspecting boilers 1500
Wilmarth & Edmonston General vffice supplies 1465
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.

General expenses, 1892,

MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS, ETO.

To whom paid. On what account, Awmount.
‘Wyckoff, Seamans & Benedicto oo ! Repaire to typewriters .. — $25-21
F. H. Youngs l Clenning carpets____ . —— 1610
B R DI A T OB e e e e e e e i i e e A e e e i e e 4 67903
Appmpria.tior; - 4 500 -00 H
Raceived from Buparvising Architect’s Office, Treasury Department, for work done on Butler building..________ 246 -27
4 746 -27
Expenditures 4 €79-08
Unexpended balance____ i ——— #6724
FOE INCREASING CHART PRINTING PLANT.
Toe whom paid. On what acecunt. Amount.
A. T Anderson, Jr . Chart printing 86000
Chas. H. Barrick Plumbing 66°15
Chas. T, Carter & Co oo e e Hardware 582
B.A.Golovna . Chart printing ._ e e e 19-32
Geo. W. Corbett [ do — S : 1 07630
M. G. Copetand & COoo oo ! Awnings ... —- : 64.70
Wm. C. Demain | Plate press —_ . _____________. e i 1 %0600
Owen Donnelly Lumber _____ - - 378
Geo. W. Knox Express Labor, chart printing . B 4656
E. N. Gray & Co Ironwork, etc .- S | 30571
Chas. I>. Holden Plate press, pulleys, etc - 1 55181
J. E. Huarley Plumbing and repairiug press 25024
Jones & Laughlins (limited). . ______{ Shafting, ete_ . o 102 °62
Julius Lansburgh ___.. Shades oo e 1975
Libbey, Bittinger & Miller mmm oo Tamber 933
W. H. Mehler Zine S 275
Samuel Boore i Chart printing. I 600U
Wm. Rothwell [ . { e e e 66700
Schleicher, Schumm & Cor e oo ' Gas engine __ .o oo 90000
Washingfon Gas Light Co Chart printing .. 3780
Williams & Hanks ... et s e s e = | e BT J— 9312
Expenditures ... 7 04306
Appropriations | 740000
Expenditures 7 043°06
Unexpended balance ... *356 94

® Subject to reduction on account of outstanding obligations,

RECAPITULATION,

[Showing expenditures in gross (by sub-items) on account of the appropriation for General Expenses, 1892.]

Tnstruments, instrument shop, carpenter shop, drawing division, books, maps, charts, and subscriptions

Copper plates, chart paper, printing ink; copper, zinc, and chemicals for electrotyping and photographing; engraving,

printing, photographing and electrotyping supplies ; extra sngraving and drawing ; photolithographing and printing

Fiat,

use ...

19 664.38

from stone and copper for i

Stationery, transportation of instruments and sapplies, ofice wagon and horses, fuel, gas, telegrame, ice, and washing._. 5 96967
Miscellaneous expendes, contingencies of all kinds, office furniture, repairs, extra labor, and traveling expenses (office).... 4 879'03

Additicnal lacilities for chart printing and for increasing plant

Total expenditures

7 043 06

45 63367

Total amount appropriated for Genera] Expenses, 1892
Received for electrotyping done for the Hydrographic Office, Navy L'epartment
Raceived from the Supervising Architect’s Office, Treasury Department, for work done on Butler building - v ceccvmmune

Total amount expended for General Expenses, 1892

$46 950000

624-63

246 27

47T 77080
45 684367

Unexpended bal

2 18718

+4This balance will be reduced in payment of cutstanding obligations,

183
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802,

CLASSIFICATION OF EXPENDITURES FOR GENERAL EXPENSES, 1882,

On what account. ; Amount. On what account. Amount.
! |
Instruments_..__ —_— ; $£2 03325  Office wagon and horses . _____ $295-65
Instrument shop ! 4 288'82 | Fuel 1 445-27
Carpenter shop . 815764 . Gas 1 219°26
Drawing division oo ol 14133  Ice — 248-78
Books, maps, and charts 870-11 . Washing 152-82
Subseriptions. oo oo 98-38 " Miscellaneous expenses and contingencies of all
Copperplates ____ 1 43102 | kinds 1 224-83
Chartt paper __ 5 70942 | Office furnitare.. . ____________ 725-20
Engraving, printing, photographing, elec- ‘ Extra labor 1 163-06
trotyping supplies ... ... 5 49974 | Repairs 1 50272
EXtra engraving._ 1 862°03 1 Traveling expenses {office) _aae oo 63-22
Extra drawing_. 1 209°45 | Additional facilities for chart printing and in- ]
Photolithographing and printing for imme~ - i creasing plant T 043-06
diate use 3 95292 ; Total 45 63367
Stationery_ 1 827°28 |
Transportation of instruments and supplies__ . 310-61 :
Salaries—Standard Welghts and Mcasures, 1892,
Te whom paid. Time employed. Amount.
ADJURTER.
Louis A. Fischer One year 1 §$1 50060
MECHANICLANS. {
I
Jacoh Schwarz e Three monthe oo 31250
Otto Storm oo Nine months __.___ . 93750
WATCHMAN.
David Somerville One year 720400
ASBISTANT MUSSENGER. |
{
Charles A, Harbangh.oo .o _____._____| Eleven months, eightdays ! 7505
!
EXPONGHUTES oo e L 414505
APPTOPTIR IO e e i e e et et e e e o i , 438\0 -'mg
Expenditures L e ! 4 14505
Unexpended balance e l 4495
Contingent expenses—Standard Weights and Measures, 1802,
MATERIALS AND INCIDENTAL EXPENSES.
To whom paid. ’ On what acconnt. Amount.
Johin Chatillon & SODR..cme v e o ——— Balance $8-50
Nahum A. Cook .. Chamoie, ete ... z 70
Eimer & Amend o Supplies 75.13
Geo. W. Knox Express__ Transportation 47 46
+»Z.D. Gilman Materiala___ ol 580
J.B. Hammond . Show case 225 00
Harriet E. Harrod Washing - 1074
Hooe, Bro. & Co Supplies. 815
M. E. Kahler. Prism —_— 2-00
Philipp Xropp..... Packing hoxes 9°00
Melvitle Lindsay ... Tubing 645
W.H. Meiiler Water gauge ‘5
Merchant & Co Metal rod 9°80
Francis Miller Conting 535
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802,

Contingent expenses—Standard Weights and Measures, 1892,

MATERTALS AND INCIDENTAL EXPENSES.

To whom paid.

On what account. Anionnt,

i

Charles 8. Platt

| Silver wire ____

James W, Queen & Co
George Ryneal, Jr

|
i
|
i
i i
1
I

Thermometer, et¢ .o ceeee s

Lamy and coal il

T.. 8. Starrett

Whitall, Tatum & Co

© Bquares, cte -
Filter

ixpenditures

Appropriation -

Expenditures

Deficit

LEXTERSES AMERICAN MEMBER INTERNATIONAL COMMITTEE.

To whom paid. On what account, |

Anount.

B. A. Gonld _ : Traveling expenses ____

Appropriation
Expenditures

11673

______ . ' 18327

TUnexpended balance

RECAPITULATION.

[Showing expenditures in gross by sub-items, on account of the appropriation for Contingent Expenses—Standard Weiglits and
Mensures, 13u2. ]

Materials and incidental exprnses

$501 78
Expenres American member international committee

Tota! expenditures _

Total amount appropriated 1 1000
Total A ount @XPeItded e e e e e e e eamn o o e mn . 01851
Tnexpended balance 18149

GENERAL RECAPITULATION.

[Bhowing appropriations, expenditures, and balauces for the fiscal vear ending June 30, 1892

o tnexpended balances available
on Alaska boundary survey from last report, and amounts received from other ]

TIHUCNT hureais, |

Name of appropriation. i Apﬁi‘&p ri- FExpended. ulances.,
Salaries-—Pay of field officers___. §119 600,00 1 §113 20597
8alaries—Pay of ofiice furce ____ . 343 130000 0 137 132792
Party expenses® ____; 168 G000 165 43930 2 56061
Alaska boundary survey:f i
Deficiency act May 13, 1802 - §48 900°00 [ i
Sundry civil act Augnst 5, 1832 s 10 000-00 || 63 001-19 29 642°0% | 33 390°15
Received for materials and stores oo 82131 J {
Unexpended balance Feb. 1, 1802 J— I 83068
Repuirs of vessels ... . 25 000-00 24 845°75 15425
Publishing observations . 1 000-00 $03°10 | 196-90
General expenses:* i
Sundry civil act March 3, 1891 —eme 846 90000 :
Received from Hydrographic Office___. 62453 47 770°80 45 633767 | 2139713
Received from Supervising Architect’s OfCe — o e e 24627 !
S8alaries—Weights and Measures_____ . _________ . ___ e 4 18G-00 4 14505 4495
Contingent expenses—Weights aud Measures - 1 10000 918°51 181 40
Total | 57270199 | 421765770 | 6L 026729

*The halances on these appropriatious ate subject to reduction on account of outstanding obligations. The tota) unexpended
belance will be correspoudingly modified.
$The balance on this appropristion will be exhausted by its allotment for field work during theseason of 1883,
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802

GENERAL RECAPITULATION.

Amonnts appropriated and available as follows:
Appropriations for Coast and Geodetic Survey proper fiscal year ending June 30,1892, Sundry Civil act March

3, 181 $503 630°00
Appropriations for Office of Standard Weights and Measures, Legislative act March 3, 1801 _ . . ___ & 29000
Received from other Government bureaus for materinlssvd work 87080
Received for materials and stores used in barter and exchange with Iudians and others for services and gup-

plies ou account of Alaska boundary survey . R JR— 3 261 5L
Appropriations for Alaska boundary survey, Deficiency act May 13, 1892, and Sundry Civil act August 5, 1892,

and including unexpended balance available from last report on February 1, 1892 5Y 739 -68

&12 791°89
Amounts expended as follows:
For Coast apd Geodetic Sarvey 8487, 060. 10
For Standard Weights and Measurcs 5,083, 56
F¥or Alaska boundary survey_._._ 29, 642, 04
—— i 521 6570
Total wuexpended balance . ______________ - % 1 026 729

# The balances on these appropriations are subject to reduction on account of cutstanding obligations. The total unexpended

balance will be correspoudingly modified,

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR TIIE

SERVICE OF THE FISCAL YEAR ENDING JUNE 30, 1889.
Salaries—Pay of jfield officers.

Expenditares . .. —_—

To whomn paid. “ Oun what account. Amount.
|

John E. McGrath . A Pay for June, 1889 ! $115-40
J. Henry Turner i do___ ! 10710
Expend tures — — ! 22250

i e
Appropriation—Deficiency act, July 28, 1802 - ! 22250
! 22250

EXPENDITURES SINCE LAST REPORT ON ACCOUNT OF THE APPROPRIATIONS FOR THE

SERVICE OF THE FISCAL YEAR ENDING JUNE 30, 1891.
Partj expenses, 1891.

FLORIDA—WEST COAST.

Ralance on hand—Report for 1801
Expended since, s above

To whom paid. i On what account. Amount.

i

|
Joseph Hergesheinier ! Storage..._ —— $2-40
Balance ¢n hand—Raport for 1891 35°23
Expended since, as above —_— 2-40
Present unexpended balance 8583

TOPOGRAPHY— CALIFORNIA.

Ta whom paid. On what account. Amount.
Chicago, Rock Island and Pacific Bwy. 00.._._...| Transportation P §2-96
Bouthern Pacific 0o oo ---do 35-78
FExpenditures 38-74

686156
38-74

Pregent unexpended balavce

64741
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 18082,

Larty expenses, 1891.

COAST OF WASHINGTON.

1
{

To whem paid. On what account.

Amount,

Northern Pacific B. B, C0O oo e i Transportation

Balance on hand—Report for 1891
Ixpended since, a8 above

Present unexpended balance

$1-47

TIDES—PACIFIC, ETC.

To whom paid. On what account. Amount.

@eorge Davidson Kadiak Tidal #5161
Balance on hand—Report for 1891 — S, 6792
Expended since, as above J— 5161
Present unexpected balance. 1631

TRANSCONTINENTAL WORK.

To whom paid. 1 On what account. Amuount,
Chicago, Bock Island and Pacific Rwy., Coo__. Transportation ... e e 8724
Union Pacific Rwy, G0 e do e e e 40 (K

Expenditures

Balance on hand—Report for 1891
Expended since, as above

Present unexpended balance -

OBJECTS NOT NAMED.

To whom paid. l On what account,

Amount.
f

Chicago, Rock Island and Pacific Rwy. Co _______ | Trapaportation _______ 475

Southern Pacific Ce j ______ do 3-22

Expenditures T ar

‘Balance on hand—Report for 1891 —— e e e e e 11668

Received from United Btates Geological Survey for latitude and longitude work in Texas, Fierida, and Georgia __ 96211

107879

Expended sitice, a8 above 797

Present unexpended balance __ 107082

RECAPITULATION.
[Bhowing expenditures in gross by sub-items. ]
Florida—West Coast ___ - - £2-40
Topography—California 3874
Coast of Washington e 147
Tides—Pacific, etc [ 51 -61
Transcontinental Work — 47-24
Objects not Named._ oo ... g R 797
Expenditures 149-43
Bal on hand—Report for 1891

Beceived from United States Geological Survey for latitude and lungitude work in Texas, Florida, and Georgia___.- 96211
7 001-38
Expended since, ss above 14943
Present unexpended bal € 86195
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1802,

Publishing observations, 1891,

{ To whom paid. On what account. Amount.
!
1; E. S.Holden Star reductions $11-90
|
i Balance on hand—Repaort tor 1851 57251
i Expended since, as above 11-90
" Present unexpended balance 56061
General expenses, 1891.
INSTRUMENT SHOP, CARPENTER SHOP, BOOKS.
To whom paid. ! On what account. Amount.-
PArvin & €0 aomm e ! Tostrument shop $8-00
C. Reichel L (S R 4850
Gustav E. Stechert Books 860
Richard II. Willet .. Jarpenter shop —___ 84-43
Expenditures 15053
RBalance on hand—-Report for 1801 ________ . ____ 399°77
Expended since, 83 abOVC e ceee 15063
Present unexpended balance____ 249-24
PRINTING FOR IMMEDIATE USE.
i
To whom paid. | Qn what account. Amount.
|
Andrew B.Graham oo oo . weeoeeecemeee e ameeo Printing from stone $18-00
Balance on hand—Report for 1891 . o o 866 50
Expended sines, as aliove . _ 1800
Present unexpended balauce o _ 848-50
MISCELLANEOUS EXPENSES, CONTINGENCIES OF ALL KINDS.
i To whom paid. On what account. Amount.
1
| Richard H, Willet. Map rollers £13 30
|
’ Balauee on hand—Report for 1891 _____ - 1747
Expended since, a8 above 1330
Present unexpended balance [ 104 17
RBECAPITULATION.
[Showing expenditures in gross by sub-itemas.]
Instrument shop, carpenter shop, books $150 '53
Printing for immediate use 18 G0
Miscellaneous expenses, contingencies of all kinds 1330
Total expenditures._... 181-83
Balance on hand—Report for 1891 _ 3 33332
Received for sloctrotyping done for the United States Gealogical Survey. 3056
Expended since, as above 3 ?&3 SSg

Present unexpended balance.

3 182-06
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EXPENDITURES OF COAST AND GEODETIC SURVEY, 1892.
Contingent expenses— Standard Weights and Measures, 18pr.

BALANCE OF PRECISION.

To whom paid. On what account. © Amount,
—

Alb, Rueprecht i Balance of precision — SROG-6S

Balance on hand—Report for 1891 . . ________ o 1 069-00

Expended 8iBCe, 88 BHOVE .o . #3965

Present unexpended balance — e e e 20935

RECAPITULATION.
[Showing expenditares in gross by snl-items. ]

Balance of precigion - £8530-65
Balance on hand—Report for 1891 _____ . ______ 1 926-46
Expended since, asabove________________________ o 850 -65
Present unexpended balance 1 066-81

Uxitep States Coast AND GEODETIC SURVEY,
OrrFICE OF THE DIspURSING AGENT,
Washington, D. C., February 28, 1893,

I certify that the foregoing statement is a complete exhibit in detail of the expenditures
of the United States Coast and Geodetic Survey and of the office of Standard Weights and
Measures for the service of the fiscal year ending June 3o, 1892, and prior vears (embracing
all expenditures on account thereof to January 31, 1893, inclusive), as shown by the books,
records, and accounts now on file in this office.

Jou~ W. PARsoNs,

Disbursing Agent U. S. Coast and Geodetic Suivey.
Approved:

T. C. MENDENHALL,
Superintendent U, S. Coast and Geodetic Survey.
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OFFICE REPORT No. 4—1892.

REPORT OF THE ASSISTANT IN CHARGE OF STATE SURVEYS FOR THE
FISCAL YEAR 1892.

Uw~itep StaTtes Coast aAnD GEODETIC SURVEY,
Washington, D. C., September 23, 1802

Sr: On March 27, 1891, just previous to your departure for Alaska, you placed me in
charge of all the State Survey parties operating under the clause in the Sundry Civil Act,
entitled “For furnishing points for State Surveys, etc.” ’

I now have the honor to submit the following general report of the operations of the
different parties under my charge from the above date to June 30, 18g2.

Respectfully yours,
GEORGE A. FAIRFIELD,

Assistant in charge of State Surveys.
Prof, T. C. MENDENHALL,

Superintendent Coast and Geodetic Survey, Washtugton, D. C.

STATE OF NEW JERSEY.

The work in this State has been continued by Prof. E. A. Bowser.

No work was done between September, 1889, and April, 1891, Prof. Bowser being in
Europe during the summer of 18go.

During the first half of April, 1891, a tripod and scaffold signal was built at Colsons
station, and reconnaissance carried on.

On June 22 work was resumed and poles erected at two stations to be observed on.
The work was actively in progress at the end of the fiscal year.

Expenses for the fiscal year . _____ ______ .. ... ... .___. $439°94

On July 15 the reconnaissance was completed, and observing was commenced at Colsons
station. While this was going on, lines were opened through the tree tops to Bridgeton and
Taylors stations, the trees ranging from go to 125 feet in height. ‘

A careful search was made for the old stations, Lippincott, Burden, and Pine Mount,
but without success, all the old surface marks and reference trees having long since dis-
appeared. '

Signal poles were erected at the first two stations as near as possible to the former
places, and observed on from Colsons.

The occupation of this station was completed on September 3, and on the 1oth, after
marking with granite monuments four stations, field work was closed.

Early in April, 1892, during the spring vacation, a tripod and scaffold signal was built at
Taylors station. On May 6 this was blown down by a tornado. During the latter part of
June it was rebuilt, and some of the lines were cleared of obstructing tree tops.

At the close of the fiscal year Prof. Bowser’s party was in the field.

His expenditures for the fiscal year ... . .. i occiiinaaa- $1 42614

STAT{ OF TENNESSEE.

The work in this State has been continued by Prof. A. H. Buchanan.
On July 1, 1890, he was engaged in reconnaissance and the erection of signals in the
eastern part of the State,



192 UNITED STATES COAST AND GEODETIC SURVEY.

After erecting seven signals in July, he occupied Cockspur and Milton stations during
August and September, closing his season’s work on September 3o0.

On June 2, 1891, he resumed field work, re-occupying Luper station and moving camp to
Cross station by the end of the fiscal year.

His expenditures for the year .. ..o o o o e $1 641760

Operations during fiscal year 180r-1692.—From July 1 to September 18, when ficld work for
the season was closed, he occupied three stations—Cross, Clinch, and Euglish. I wished him
to connect King station in Kentucky with Cross station in Tennessee, but after close exam-
ination it was found impracticable.

While at English station in September, he reports the finest weather for observing that
he had ever experienced, frequently observing for ten hours a day.

On May 24, 1892, he was directed to confer with Dr. J. M. Safford, State Geologist, in
regard to two schemes for continuing the triangulation in Tennessee—one to the east and
the other to the west. | :

It was thought best to first continue the work along the northern boundary to the east-
ward and make a connection with the Blue Ridge triangulation, which was in accord with
the views of the Superintendent. Accordingly he was instructed on May 31 to commence
the reconnaissance for this work early in June, before taking up the observations at Short
station,

He tock the ficld on June 7, and at the end of the fiscal year was still engaged on this
reconnaissance.

His expenses for the fiscal vear - . L i iieoaaas 81 32036

STATE OF WISCONSIN,

The work in this State has been continued by Prof. John E. Davies.

On June 12, 1891, he took the field and commenced the observations at Fitzsimmons
station, and was at work there at the close of the fiscal year.

Operations for the fiscal year 18911802 —As Prof. Davies has sent in no monthly reports and
journals, it is hard to follow his movements. He worked in the field until about September
12, occupying Fitzsimmons, Observatory Hill, and Bald Bluff stations. He was instructed to
occupy the first two only, and to observe on poles erected at Bald Bluff and Sheep Pasture.
Instcad of confining himself to this programme, he built a tripod and scaffold signal at Bald
Bluff and occupied that station,

At Fitzsimmons he failed to see Bald Bluff, and at Observatory Hill he observed on the
wrong hill entirely instead of on Sheep Pasture. Therefore, my intention of having him
close the quadrilateral ending on the line Fitzsimmons-Observatory Hill, and at the same
time measure the angles to the two stations ahead, was frustrated. He did close the quad-
rilateral, but should it at any time be deemed expedient to continue the triangulation to the
northward, Fitzsimmohs and Obscrvatory Hill will have to be re-occupied, rendering it nec-
escary to rebuild the tripods and scaffolds at those stations.

Had Prof. Davies followed ownt his instructions carefully, it would have been necessary to
erect poles only at those stations to be observed on.

Owing to the uncertainty about the appropriation for the present fiscal year it was not
thought advisable to continue the work in Wisconsin this season under Prof. Davies.

An additional reason for not sending him to the field lies in the fact that Wisconsin is
being furnished with points by Prof. Hoag in his triangulation down the Mississippi River,
one-half of his stations being in the State of Wisconsin.

The expenditures of Prof, Davies for the fiscal year ending June 30, 1892, were $1 137°87.

STATE OF MINNESOTA.
The work in this State has been continued by*Prof. W. R. Hoag.

In accordance with the views of the Superintendent that the triangulation, not only in
this State, but in all the States, should, so far as practicable, be carried along the boundaries
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between the States, Prof. Hoag was instructed on May 14, 1891, to take the field June r and
make a reconnaissance down the Mississippi River from the limits of his former work to
Lacrosse, Wisconsin.

During the month of June he was engaged in preparing for the field and in extending
the reconnaissance down river.

His expenditures during June. ... e e mommme e ceaceee e $328

Operations during the fiscal year, 1891-r8gz. —By July 15, Prof. Iloag had completed the
reconnaissance to Lacrosse, Wisconsin, submitted his report accompanied with a sketch,
and commenced the construction of the signals. His scheme of reconnaissance was a very
good one, and with a few slight alterations, was approved by me.

During the season, which closed about the last of Aungust, he erected three tripod and
scaffold signals, 24, 40, and 64 feet high respectively, and occupied five stations, completing
one quadrilateral and connecting one outlying point of the new scheme down the river.

I think his season’s work of three months, including the go miles of reconnaissance done
in June, was very satisfactory indeed. He is a very energetic worker, and after he becomes
thoroughly used to our methods of conducting operations, I think he will do first-class work,
and will prove to be a very useful adjunct to our force.

On December 25 he left his home for Washington, where he was called for consultation,
returning to Minnesota on January 4.

During the rest of the fiscal year he was engaged, at odd times when he could be spared
from his duties at the University, in running a line of precise levels from a permaneut bench
mark established at St. Paul by the Mississippi River Commission, to each end of the Snelling
Avenue base, and from there to the University azimuth station at Minneapolis. His records
and report on this work have not yet been received.

A large portion of his spare time was taken up in office work connected with the
triangulation and leveling work in the field.

His expenditures during fiscal year ... ..o ... __ . $1 72509
Recapitulation of the expenditures of the different parties during the fiscal year 18g1—
1892:
New Jersey, Prof. E. A, Bowser .. . coao i e $r 42614
Tennessee, Prof. A. H. Buchanan___________ . . ... I 320°36
‘Wisconsin, Prof. J. E. Davies. . . o i aaaoo 113787
Minnesota, Prof. W. R. Hoag. ... e e 172509
otal - o e e e e ecmeeeeaea- 5 60946
TOTAL EXPENDITURES.
New Jersey, 1876 to 1892% sixteen years. .. ... ... ... $25 951776
Tennessee, 1877 to 1892, SIXtEEN YEATS o o inm i i i e i c e e 24 100°27
Wisconsin, 1874 to 1892, nineteen VearS. ... oo oo imcascaoiaaaome.aan 3127314
Minnesota, 1887 to 1892, SIX Fears ... oo e iiireeeaaaa 7 262772

* No work done in 1889,
8. Ex. 37—138
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OFFICE REPORT No. 5—1892.

REPORT OF THE ASSISTANT IN CHARGE OF THE OFFICE OF STANDARD WEIGHTS AND
MEASURES FOR THE FISCAL YEAR 18g2.

UNITED STATES CoasT AND GEODETIC SURVEY,
OFFICE OF STANDARD WEIGHTS AND MEASURES,
Washington, D. C., August 24, 1892.

Sir: A report on the operations of the office of Standard Weights and Measures during
the fiscal year ending June 30, 1892, is hereby submitted.

From the beginning of the fiscal year until July zo, and from October 11, until its close,
the office was in my charge. Between the dates above given, during my absence on field
duty it was under the direction of Assistant Edwin Smith.

Mr. L. A. Fischer, adjuster, was on duty throughout the year except during a short
period of absence enforced by sickness. On him alone devolved all the observing and com-
puting during my absence in the field, above referred to.

Mr. John F. Hayford, computer, was attached to the office until July zo, when he also
was ordered into the field. He was again assigned to duty here until October 27, and with

the exception of about two weeks he served until the end of December, when he was per-
" manently detached.

At my request Mr. Hayford compiled and prepared a paper giving the symbolic solution,
with numerical coefficients, by least squares, of observation equations for determining the
corrections of weights. The cases considered are such as rise continually in this office in
determining the values of the series of weights in use in this office and in commerce. The
usefulness of this paper induces me to submit it for publication. [See Appendix No. 1o,
Part I1.]

Mr. H. B. von der Trenck was temporarily attached to the office between January 11
and the early part of February. :

Mr. O. B. French was on duty for a brief period in December,

Mr. C. A. Harbaugh reported for duty December 11, and remained attached throughout
the fiscal year.

The current work of the office, some details of which are given in the appended abstract,
consisted in making length, weight, and thermometer comparisons, and, as a part of itsregu-
lar functions, the office cobperated with the United States Internal Revenue Bureau by
making for the latter verifications of alcoholometers and saccharometers; by comparing
quartz plates; by graduating sugar flasks, and testing weights.

A new edition of the Conversion Tables of United States Wezghts and Measures was
issued in November, 1891, to meet the public demand.

WEIGHTS AND MEASURES FOR THE STATES,

A set of Customary and Metric Weights and Measures was prepared and furnished to
the State of Idaho.
STANDARDS OF LENGTH.

During the year a redetermination of the length of the United States Bench Standard
was made by means of the 5-metre secondary base apparatus. By choosing the cold and
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warm days of spring for this work, a satisfactory determination was obtained for its coeffi-
cient of expansion. This was found equal to 'oocoriq4 per degree centigrade, a value not
differing much from that of the standard steel tapes now used by this Survey for line
measurement.

The Bench Standard is a steel bar 100 feet long, and it is used for the comparison of tapes
for surveying and engineering purposes.

In May of this year, observations were begun for determining the relation between
British Yards, Bronze No. 11,and Low Moor Iron No. 57 on the one hand, and National Proto-
type Metre No. z1 on the other.

The comparisons and computations were not quite finished at the end of the fiscal year,
but the result, since computed, does not differ by as much as one unit in the fourth place of
decimals from the legal relation established for commercial purposes in this country, namely,
1 metre = 3¢9'3700 inches.

STANDARDS OF MASS,

The densities of the set of gilded metric weights referred to in my last annual report
have been determined, as well as their masses, the latter by reference to National Prototype
Kilogramme No. 4.

The metal used was taken from a rod of commercial rolled brass and the results are
given below in order to show what may be expected under such circumstances. The masses
of the weights are also given:

Densities and Masses of Metric Weights.

Mass,
. . . Density at
Detignation of weights. 00 C.
Grammes. Milligramzes.
(1000 g} G | 83976 1000 4042 £ 0°04

(500 gm.) G | R-3767 500 4 042 & 0-028
(400 gm.) G 83666 400 + 032 & 0-026
(300 gm.) G _ 83509 300 4044 +0-022
(200 g} G- 83300 200 + 066 x0°019
(100 gm.) G__. 8-3653 100 + 035 +0°018
8-3646 60 — 0137 4 0012

83819 40 — 0226 + 0-011

83770 30 — 0114 + 0°009

83638 20 + 0115 £ 0-009

8+4317 10 — 0+251 & 0-008

8399 5 -+ 0-010 % 0-005

8190 4 — 0038 % ¢-005

8413 8 -~ 07003 = 0-004

8-404 2 — 0-069 + 0-004

(1 800} € 87301 1 — 0006 & 0003

The weighings for determining the foregoing masses were made before the balance of
precision, constructed for this office by Rueprecht of Vienna, had been received. This
balance was received on April 14, and temporarily mounted in the Standards room for lack
of a suitable permanent place.

Yours respectfully,
: O. H. TITTMANN,
Assistant Coast and Geodetic Survey,
én charge of Ofjice of Standard Weights and Measures.
Dr. T. C. MENDENHALL,
Superintendent United States Coast and Geodetic Survey
and of Standard Weights and Measures.
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OFFICE OF UNITED STATES STANDARD WEIGHTS AND MEASURES.

ABSTRACT OF VERIFICATIONS OF WEIGHT8 AND MEASURES MADE DURING THE FISCAL YEAR 1892.

September..._

November.___.
December ...

Fobruaryon—..

Octobor ... :

Reese, J. K., New London, N. H_
United States Internal Revenue. oo oo
Clark, J. C., Fort Smith, Ark ...
Littlejohn, A. M., Little Rock ___
Eureka Coat Pad Co., Baltimore .. __.
United States Internal Revenue_ ...
State of Idaho

@G. M. Eddy & Co., Brooklyn_—— . __
Gardner, Albro., Seattle, Wash
United States Internal Revenue_ oo cevnn
Urited States Internal Revenue.
United States Internal Revenne.
United States Internal Revenue
Alberton & McFarland, Washington __.
Mentz, Lieut. G. W., Navy Department - _______|
Kaufman, €. H., Bridgeport, Obhio
United States Internal Revenue.....
United States Internal Revenue _.____
G. M. Eddy & Co., Brooklyn
Stewart, F. E., Wilmington, Dei
United States Internal Revenue
United States Internal Revenue_
United States Internal Revenue_
United States Coast and Geodetic Survey oo .|

American Institute, H P
United States Internal Revenue___________________
United States Coast and Geodetic Burvey —w_—ee.m—-
State of Idaho

H\y

George Davidson, assistant

Agricultural Department.

National Brewing Co., Baltimore e
United States Goological SUrvey w v oemcaceccmmnna
Garrison Manufacturing Co., New York _________..

United States Internal Revenue. o eomacrvmermns!

J. A, Sherer & Bro., Now York aeommmueeenn
United States Internal Revenue______________

Engineer C D.O

United States Internal Revenue. . wooen e
U. 8. Coast and Geodetic Sarvey e
Agricultural Department.

Agricultural Department.
United States Internal Bovenue. . ame e —cee ol
United States Ynternal Rovenue.a.._...
Heyman, Edward, New York.....
United States Mint

United States Internal Revenue ..o ceomceems]
Agricultural Department
Palmer, N. ¥., Brookiyn, N. Y

Date. Name. Service,
1891,
July oo Baker, W, C., Cleveland, Ohio_._ Information furnished.

Information furnished.

‘Weights verified.

Information furnished.

Information furnished.

Information furnished.

Information furnished.

Standards compared with United States Standards.
Tape compared,

Tape compared.

Sugar fiasks graduated and verified,

-| Comparison of quartz plates.
-| Information furnished.

Comparison of iron weights,
Information furnished.
Information furnished.

i Information furnished.

Comparison of quartz plates,

Sugar weights and raccharcimeters.
Two tapes compared.

Information furnished.
Polariscope tubes compared.

i Sugar weighta compared.

Verification of saccharometers.
Tape compared.

Information furnished.

Eighteen polariecope tubes compared.
Thermometer corrections furnished.
Weighta and measures furnishod.
Standards furnished.

Quartz plates verified.

Three alcoholometers compared.
Tape compared,

Two-gallon vessels adjusted.

Two guartz plates compared,

Four sugar flasks verified.

Bixty sugar flasks adjusted.

Tape compared.

217 flasks graduated.
Thermometere compared.
Three litre measures compared.
Two litre measures compared.
Five nlcholometers compared.
400 saccharometera corpared.
Xnformation furnished.

Set of grain weights compared.,
466 saccharometers compared.
Two brasa litres compared,
furnished.

Infor

Decimal Association, London
State of Idaho
Unlted States Customs Division, Treasury _____
Petry, A., Cincinnati, Ohio

Wileman, E. D., Massillon, Ohio.

Information furnished.
Troy pound adjusted.
Glass gradnate verified,
Tape compared.

Tape compared

E. & T. Fairbanks & Co
Baker & McNaughton, Cleveland, Ohio
Hartshorn, R. H., Washington _____ e

Weighta adjusted.
Tape compared.
Information furnished.
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ABSTBACT OF VERIFICATIONS OF WEIGHTS AND MEASURES—Continaed.

Date.

Name.

Bervice.

1892,
March oo

APtileceacmaas

June . .

TU. 8. Coast and Geodetic BUIVEY muamccm e
Young & Son, Philadelphia.

‘Whitall, Tatum & Co., Philadelphia

Ricker & Wing, Buffale
United States Internal Revenus______ e
U. 8. Coast and Geodetic Survey Office __
TU. 8. Coast and Geodetic Survey Office __.
U. 8, Coast and Geodetic Survey Office .___
U. 8. Cosst and Geodetic Survey Office ...
Customs Division, Treasury Department -
United States Geological SUIVeY —wwmececeomcm—cemm
Van Hosen, E. I, Rochester, N. ¥
Van Duzee, H., Philadelphia aewueoeau_..
Force, . G., Cleveland, Ohio e e
Fairchild, D., Buffalo, N. ¥
Fairbanks & Co., Vermont e —
Both, A. C., Portland, Me
United States Internal Revenue __
Collins, M. D., Boston, Mass
Oldberg, Oscar, Chicage, TN ..
Bryan, R. W. D., New Mexico_
U. 8. Coast and Geodetic Survey
City of Boston
. 8. Coast and Geodetic BUrvey.cmmmeemcccmumen
Roe & Sons, Troy, N. ¥
Engineer Commissioner, D, C

Internal Revenue
Guthrie & Rockwood, New YOrK oo

Looker, H. B., Civil Engineer, District of Columbia._
Burean American Republics oo oo

Troy and avoeirdnpois pounds adjusted.

Tape compared.

Buarette compared.

Tape compared.

100 sugar flasks graduated.
¥our thermometers compared.
Steel tape No. 132 compared.
Steel tape compared.

Steel tape compared.

131 gluss graduates compared,
Two steol tapes compared.
Tape compared.,

Tape compared.

Tape compared.

Tape compared.

Information furnished.

Tape compared.

Six alcoholometers standardized.
Information farnished.
Information furnished,
Information furnished,

Twenty-four thermometers compared.

Tive yards compared.

Tape compared.

Tape compared.

Tape compared.

915 alcoholometers comparad.
Tape compared,

Tape compared,

Iuformation furnished.
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No.
No.
No.

No

No. 10.

R
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8.

9.

No. 11.
No. 12.
No. 13.
NO. 14,

No. 15.
No. 16.
No. 117.

U. 8. COAST AND GEODETIC SURVEY REPORT FOR 1892.

PartT I.

PROGRESS SKETCHES.

. Sketch of general progress (eastern sheet).
. Sketch of general progress (western sheot).
. General chart of Alaska.

Map showing longitude stations and connections determined by the electric telegraph between 1846 and

June 30, 1892.
Map showing positions of magnetic stations occupied between 1844 and June 30, 1892,

. Map showing lines of gecdetic leveling run and positions of gravity stations to June 30, 1892.

Progress of surveys and resurveys between the St. Croix and the Hudson rivers (with a sub-sketch showing
survey of the Northeastern Boundary lakes).
Triangulation between the Atlantic coast and West Virginia; also sub-sketch showing resurvey of Beaunfort
River, 8. C. - )
Triangulation between West Virginia and eastern Missouri along or near the thirty-ninth parallel.
Triangulation between eastern Missouri and western Kansas along or near the thirty-ninth parallel.
Triangnlation between western Kansas and eastern Utah along or near the thirty-ninth parallel,
Triangulation between eastern Utah and western Nevada along or near the thirty-ninth parallel.
Triangulation between western Nevada and the Pacific coast along or near the thirty-ninth parallel.
Sketch showing the connection of the triangulations of Kentucky, Tennessee, Georgia, and Alabama, with
extension of triangulation in Alabama towards the Gulf coast.
Progress of the surveys and resurveys on the Gulf coast of Florida, Alabama, and Texas,
Triangulation in the States of Wisconsin and Minnesota.
Progress of the survey on the coasts of Oregon and Washington from Tillamook Bay to the Boundary.
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